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PYRAZ0L0[l,5-a]PYRIMIDINE DERIVATIVE 

TECHNICAL FIELD 
The present invention relates to novel pyrazolo[ 1, 5- 
a ] pyrimidine derivatives . 

PRIOR ART 

The pyrazolo[ 1,5-a] pyrimidine derivatives of the 
invention are novel compounds which have never been 
published in the literature. 

DISCLOSURE OF THE INVENTION 

The object of the invention is to provide compounds 
of value as medicines as will be described hereinafter. 

The present invention provides a novel pyrazolo[ 1 , 5- 
a]pyrimidine derivative of the following formula (1): 

N- (NH) 



X N- (NH) „ -Q- A-R2 

R5 



ri N R3 
R4 

wherein R 1 is hydrogen, lower alkyl which may have 
thienyl, lower alkoxy, lower alkylthio, oxo or hydroxyl 
as a substituent, cycloalkyl, thienyl, furyl, lower 
alkenyl, or phenyl which may have 1 to 3 substituents 
selected from the group consisting of lower alkyl, lower 
alkoxy, phenylthio and halogen; R 2 is naphthyl, 
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cycloalkyl, furyl, thienyl, optionally halogen- 
substituted pyridyl, optionally halogen-substituted 
phenoxy, or phenyl which may have 1 to 3 substituents 
selected from the group consisting of lower alkyl, lower 
alkoxy, halogen, nitro, halogen-substituted lower alkyl f 
halogen-substituted lower alkoxy f lower alkoxycarbonyl, 
hydroxyl , phenyl ( lower ) alkoxy , amino , cyano , lower 
alkanoyloxy, phenyl and di (lower )alkoxyphos- 

phoryl( lower) alkyl; R 3 is hydrogen, phenyl or lower 
4 

alkyl; R is hydrogen, lower alkyl, lower alkoxycarbonyl , 
phenyl ( lower) alkyl, optionally phenylthio-substituted 
phenyl, or halogen; R 5 is hydrogen or lower alkyl; R 6 is 
hydrogen, lower alkyl, phenyl (lower) alkyl, or benzoyl 
having 1 to 3 substituents selected from the group 
consisting of lower alkoxy, halogen-substituted lower 
alkyl and halogen; R 1 and R 5 may conjointly form lower 
alkylene; Q is carbonyl or sulfonyl; A is a single bond, 
lower alkylene or lower alkenylene; and n is 0 or 1. 

Examples of the groups in the above formula (1) are 
as follows . The lower alkyl group includes straight- or 
branched-chain lower alkyl groups such as methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl, 
hexyl, and the like. 

The cycloalkyl group includes cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 
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cyclooctyl, and the like. 

The lower alkoxy group includes methoxy, ethoxy, 
propoxy, isopropoxy, butoxy, pentyloxy, hexyloxy, and the 
like. 

The lower alkylthio group includes methylthio, 
ethylthio, propylthio, butylthio, pentylthio, hexylthio, 
and the like. 

The halogen atom includes fluorine, chlorine, 
bromine and iodine. 

The halogen-substituted lower alkyl group includes 
trif luoromethyl , pentaf luoroethyl, heptaf luoropropyl, 
nonaf luorobutyl , undecaf luoropentyl , tridecaf luorohexyl , 
and the like. 

The halogen-substituted lower alkoxy group includes 
trif luoromethoxy, pentaf luoroethoxy, heptaf luoropropoxy, 
nonaf luorobutoxy, undecaf luoropentyloxy, 
tridecaf luorohexyloxy, and the like. 

The lower alkoxycarbonyl group includes 
methoxycarbonyl , ethoxycarbonyl , propoxycarbonyl , 
isopropoxycarbonyl , butoxycarbonyl , pentyloxycarbonyl , 
hexyloxycarbonyl, and the like. 

The di( lower) alkoxyphosphoryl( lower) alkyl group 
includes dimethoxyphosphorylmethyl , 

diethoxyphosphorylmethyl , dipropoxyphosphorylmethyl , 
diisopropoxyphosphorylmethyl , dibutoxyphosphorylmethyl , 
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dipentyloxyphosphorylmethyl , dihexyloxyphosphorylmethyl , 

2 - ( diraethoxyphosphoryl ) ethyl , 2 - ( diethoxyphos - 

phoryl) ethyl, 3- ( die thoxyphosphoryl) propyl, and the like. 

The naphthyl group includes 1-naphthyl, 2-naphthyl, 
and the like. 

The lower alkylene group includes methylene, 
ethylene , trimethylene , tetramethylene , pent amethylene , 
hexamethy lene , and the like. 

The lower alkenylene group includes vinylene, 
propenylene, and the like. 

The optionally halogen-substituted pyridyl group 
includes 2 -pyridyl, 3-pyridyl, 4 -pyridyl, 6-chloro-2- 
pyridyl, 5-chloro-2-pyridyl, 4-chloro-2-pyridyl, 3- 
chloro-2-pyridyl, 6 -chloro- 3-pyridyl, 5-chloro-3-pyridyl, 
4-chloro- 3-pyridyl, 2-chloro-3-pyridyl, 2-chloro-4- 
pyridyl, 3-chloro-4-pyridyl , 6-f luoro-3-pyridyl, 6-bromo- 
3-pyridyl, 6-iodo-3-pyridyl , and the like. 

The optionally halogen-substituted phenoxy group 
includes phenoxy, 2-chlorophenoxy, 3-chlorophenoxy , 4- 
chlorophenoxy, 4-f luorophenoxy, 4-bromophenoxy, 4- 
iodophenoxy, and the like. 

The thienyl group includes 2-thienyl and 3-thienyl, 
and the furyl group includes 2-furyl and 3-furyl. 

The lower alkenyl group includes vinyl, allyl, 
isopropenyl, 1-butenyl, 2-butenyl, 3-butenyl, 1-pentenyl, 
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2- pentenyl, 3-pentenyl, 4-pentenyl, 1-hexenyl, 2-hexenyl, 

3- hexenyl, 4-hexenyl, 5-hexenyl, and the like. 

The phenyl ( lower )alkyl group includes benzyl, 1- 
phenylethyl, 2-phenylethyl, 3-phenylpropyl , 4- 
phenylbutyl, 5-phenylpentyl , 6 -phenyl hexyl , and the like. 

The phenyl (lower) a lkoxy group includes benzyloxy, 2- 
phenylethoxy, 3-phenylpropoxy , 4-phenylbutoxy , 5- 
phenylpentyloxy, 6-phenylhexyloxy , and the like. 

The lower alkanoyloxy group includes acetoxy, 
propionyloxy, butyryloxy, valeryloxy, pivaloyloxy, 
hexanoyloxy, heptanoyloxy, and the like. 

The lower alkyl group which may have thienyl, lower 
alkoxy, lower alkylthio, oxo or hydroxyl as a substituent 
includes not only the above-mentioned non-substituted 
lower alkyl groups but also 2-thienylmethyl, 3- 
thienylmethyl, 1- ( 2-thienyl)ethyl / 1- ( 3-thienyl) ethyl, 2- 
(2-thienyl) ethyl, 2- (3-thienyl) ethyl, 3- (2- 
thienyl ) propyl , 4 - ( 2 - thieny 1 ) butyl , 5 - ( 2 - thienyl ) pentyl , 
6-(2-thienyl)hexyl, methoxymethyl , ethoxymethyl, 
propoxymethyl , butoxymethyl , pentyloxymethyl , 
hexyloxymethyl , 1-methoxyethyl , 2-methoxyethyl, 3- 
methoxypropyl , 4 -methoxybutyl , 5 -methoxypentyl , 6 - 
methoxyhexyl , hydroxymethyl, 1-hydroxyethyl, 2- 
hydroxyethyl, 1-hydroxypropyl , 2-hydroxypropyl , 3- 
hydroxypropyl, 3-hydroxybutyl , 4-hydroxypentyl , 5- 
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hydroxyhexyl , methylthiomethyl , ethylthiomethyl , 
propylthiomethyl , butyl thiomethyl , pentylthiomethyl , 
hexylthiomethyl , 2 -methylthioethyl , 3 -methyl thiopropyl , 
4 -me thyl thiobutyl , 5 -methyl thiopentyl , 6 -methyl thiohexyl , 
formyl, f ormylmethyl , acetyl, 2-formylethyl, 2-oxopropyl, 
propionyl f 3-formylpropyl, 3-oxobutyl, 2-oxobutyl, 
butyryl f 4-formylbutyl, 4-oxopentyl, 3-oxopentyl, 2- 
oxopentyl, valeryl, 5-formylpentyl, 5-oxohexyl, 4- 
oxohexyl, 3-oxohexyl, 2-oxohexyl, hexanoyl, and the like. 

The phenyl group which may have 1 to 3 substituents 
selected from the group consisting of lower alkyl, lower 
alkoxy, phenylthio and halogen includes phenyl, 2- 
methylphenyl , 3-methylphenyl , 4-methylphenyl , 4- 
ethylphenyl, 4-propylphenyl, 4-butylphenyl, 4-t- 
butylphenyl, 4-pentylphenyl, 4-hexylphenyl, 2,3- 
dimethylpheny 1 , 2,4 -dimethylphenyl , 2,5 -dimet hylphenyl , 
2 , 6 -dimethylphenyl , 3,4 -dimethylphenyl , 3,5- 
dimethylphenyl , 2 -methoxypheny 1 , 3 -met hoxyphenyl , 4 - 
methoxyphenyl , 4-ethoxyphenyl, 4-propoxyphenyl, 4- 
butoxyphenyl , 4-pentyloxyphenyl , 4-hexyloxyphenyl , 2,3- 
dimethoxyphenyl , 2 , 4-dimethoxyphenyl , 2,5- 
dimethoxyphenyl , 2,6 -dimethoxyphenyl , 3,4- 
dimethoxyphenyl , 3 , 5 -dimethoxyphenyl , 3,4,5- 
trimet hoxyphenyl , 2 -chlorophenyl , 3 -chloropheny 1 , 4 - 
chlorophenyl, 4-bromophenyl, 4-iodophenyl , 4- 
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f luorophenyl , 4 - ( phenyl thio ) phenyl , 3- ( phenylthio ) phenyl , 
2- (phenylthio) phenyl, and the like. 

The phenyl group which may have 1 to 3 substituents 
selected from the group consisting of lower alkyl, lower 
alkoxy, halogen, nitro, halogen-substituted lower alkyl, 
halogen-substituted lower alkoxy, lower alkoxycarbonyl, 
hydroxyl, phenyl (lower) alkoxy, amino, cyano, lower 
alkanoyloxy, phenyl and di( lower) alkoxyphosphoryl- 
( lower) alkyl include the following groups: 

phenyl , 2 -methylpheny 1 , 3 -me thy lpheny 1 , 4 - 
methylpheny 1 , 4-ethylphenyl, 4-propylphenyl, 4- 
bu ty lpheny 1 , 4 - t -buty lpheny 1 , 4 -penty lpheny 1 , 4 - 
hexylphenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4- 
methoxyphenyl , 4 -e thoxyphenyl , 4 -propoxyphenyl , 4 - 
butoxyphenyl , 4 -pentyloxyphenyl , 4 -hexyloxyphenyl , 2,3- 
dimethoxyphenyl , 2 , 4-dimethoxyphenyl , 2,5- 
dimethoxyphenyl , 2,6 -dimethoxyphenyl , 3,4- 
dimethoxyphenyl , 3 , 5 -dimethoxyphenyl , 2,3,4- 
tr imethoxyphenyl , 2,3, 5-tr imethoxyphenyl , 2,3,6- 
trimethoxyphenyl , 2,4, 5-tr imethoxyphenyl , 2,4,6- 
tr imethoxyphenyl , 3,4, 5-tr imethoxyphenyl , 3,4,5- 
triethoxyphenyl , 2-f luorophenyl , 3- f luorophenyl , 4- 
f luorophenyl, 2-chlorophenyl , 3-chlorophenyl, 4- 
chloropheny 1 , 2 -bromophenyl , 3 -bromophenyl , 4 - 
bromophenyl , 4-iodophenyl , 2 , 3-dichlorophenyl , 2,4- 
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dichlorophenyl, 2-nitrophenyl, 3-nitrophenyl, 4- 
nitrophenyl, 2-trif luoromethylphenyl , 3- 
t rif luoromet hy lpheny 1 , 4 - 1 r i f luoromethylphenyl , 4 - 
pentaf luoroethylphenyl , 4-heptaf luoropropylphenyl , 4- 
honaf luorobutylphenyl, 4 -undecaf luoropenty lpheny 1, 4- 
tridecaf luorohexylphenyl , 2 -methoxycarbony lpheny 1 , 3- 
methoxycarbony lpheny 1 , 4 -methoxyc arbony lpheny 1 , 4- 
ethoxycarbonylphenyl , 4 -propoxyc ar bony lpheny 1 , 4- 
butoxycarbonylphenyl , 4 -pentyloxyc arbony lpheny 1 , 4- 
hexy loxycarbony lpheny 1, 2-biphenyl, 3-biphenyl, 4- 
biphenyl , 2- ( diethoxyphosphorylmethyl ) phenyl , 3- 
( diethoxyphosphorylmethyl ) phenyl , 4- ( diethoxyphosphoryl- 
methyl ) phenyl , 4 - ( dimethoxyphosphory lmethyl ) phenyl , 4 - 
( diisopropoxyphosphory lmethyl ) phenyl , 3 , 5-dimethoxy-4- 
ethoxyphenyl , 3 , 5-dimethoxy-4 -propoxyphenyl , 4 -butoxy- 
3 , 5-dimethoxyphenyl , 3 , 5-dimethoxy-4-pentyloxyphenyl , 
3 , 5-dimethoxy-4-hexyloxyphenyl , 2 , 3 -bis ( trif luoro- 
methyl ) phenyl , 2 r 4 -bis ( trif luoromethyl ) phenyl , 2,5- 
bis ( trif luoromethyl ) phenyl , 2 , 6 -bis ( trif luoro- 
methyl ) phenyl , 3 f 4 -bis ( tr i f luoromethyl ) phenyl , 3 , 5 - 
bis ( trif luoromethyl ) phenyl , 3 , 5-dimethoxy-4- 
hydroxyphenyl , 3 , 5-diethoxy-4-hydroxyphenyl , 3 , 5- 
dipropoxy-4-hydroxyphenyl, 4-benzyloxy-3 , 5- 
dimethoxyphenyl , 4-benzyloxy-3 , 5-diethoxyphenyl , 3,5- 
dimethoxy- 4 - ( 2 -pheny lethoxy ) phenyl , 4 -acetoxy- 3,5- 



WO 95/35298 

Translation Supplied by Rising Sun Communications Ltd. 
http://www.risingsun.co.uk 



-9- 

dimethoxyphenyl , 3 , 5-dimethoxy-4-propionyloxyphenyl , 2- 
chloro-3 , 5-dimethoxyphenyl , 4-01110X0-3, 5-dimethoxyphenyl , 
4-bromo-3 , 5-dimethoxyphenyl , 3 , 5-dimethoxy-4-iodophenyl , 
3 , 5-dichloro-4-methoxyphenyl , 3 , 5-dichloro-4- 
ethoxyphenyl r 2-aminophenyl, 3-aminophenyl, 4- 
aminopheny 1 , 2 -cyanopheny 1 , 3 -cyanophenyl , 4 -cy anopheny 1 , 
4 - tr i f luoromet hoxypheny 1 , 3 - tr i f luoromethoxypheny 1 , 2 - 
trif luoromethoxyphenyl, 4-pentaf luoroethoxyphenyl , 4- 
heptaf luoropropoxyphenyl , 4-nonaf luorobutoxyphenyl r 4- 
undecaf luoropentyloxyphenyl f 4-tridecaf luorohexyloxy- 
phenyl f 3 r 5 -bis ( trif luoromet ho xy ) phenyi , 3 , 4 , 5- 
tris ( trif luoromethoxy) phenyl , and the like. 

The optionally phenylthio-substituted phenyl group 
includes phenyl, 4- ( phenyl thio) phenyl, 3- 
(phenylthio) phenyl, 2- (phenyl thio) phenyl, and the like. 

The benzoyl group having 1 to 3 substituents 
selected from the group consisting of lower alkoxy, 
halogen-substituted lower alkyl and halogen include 2- 
chlorobenzoyl , 3 -chlorobenzoyl , 4 -chlorobenzoyl , 2 - 
f luorobenzoyl, 2-bromobenzoyl , 2-iodobenzoyl , 2,4- 
dichlorobenzoyl , 3 , 4-dichlorobenzoyl , 2,5- 
dichlorobenzoyl , 2 , 6-dichlorobenzoyl , 2- 
trif luoromethylbenzoyl , 3-trif luoromethylbenzoyl , 4- 
trif luoromethylbenzoyl , 3 , 5-bis ( trif luoromethyl ) benzoyl , 
3 , 4 , 5-tr is ( trif luoromethyl ) benzoyl , 2 -methoxybenzoyl , 3 - 
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methoxybenzoyl , 4-methoxybenzoyl , 2 , 3-dimethoxybenzoyl , 
2,4-dimethoxybenzoyl, 3,5-dimethoxybenzoyl, 3,4,5- 
trimethoxybenzoyl , 2-ethoxylbenzoyl , 2-propoxybenzoyl , 2- 
butoxybenzoyl , 2 -pentyloxybenzoyl , 2 -hexyloxybenzoyl , and 
the like. 

The pyrazolo[l,5-a]pyrimidine derivatives of formula 
(1) according to the invention have potent analgesic 
effects and are useful as analgesics to relieve pains 
such as postoperative pain, migraine, gout, cancer pain, 
chronic pain and neuropathic pain. Furthermore, the 
derivatives of the invention are free of side effects 
typical of conventional analgesics, do not cause 
hallucination or derangement and are not addictive. 

Examples of preferred pyrazolof l,5-a]pyrimidine 

derivatives of the invention for use as the analgesics 

are: compounds of formula (1) wherein Q is carbonyl and n 

is 0; compounds wherein Q is carbonyl, n is 1, R 1 is 

lower alkyl or phenyl, R 2 is phenyl having 1 to 3 

substituents selected from the group consisting of lower 

alkoxy and halogen-substituted lower alkyl, R 3 , R 4 , R 5 

and R 6 are each hydrogen, and A is a single bond; and 

compounds wherein Q is sulfonyl, n is 0, R 1 is lower 
2 

alkyl, R is phenyl which may have 1 to 3 halogens, R 3 , 
4 5 6 

R , R and R are each hydrogen, and A is a single bond. 
Of these preferred pyrazolo[l,5-a]pyrimidine 
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derivatives, the following compounds are more preferable. 

(1) Compounds wherein R 1 is optionally lower alkylthio- 

substituted lower alkyl or optionally phenylthio- 

substituted phenyl, R is phenyl having 1 to 3 

substituents selected from the group consisting of lower 

3 

alkoxy, halogen and halogen-substituted lower alkyl, R 
is hydrogen or phenyl, R 4 is hydrogen, halogen or phenyl, 
R 5 is hydrogen, R 6 is hydrogen or benzoyl having halogen- 
substituted lower alkyl as a substituent, Q is carbonyl 
and A is a single bond; 

i a a 

(2) compounds wherein R , R and R are each hydrogen, n 

l o 
is 0, R is n-butyl and R is phenyl having either 2 to 3 

lower alkoxy groups or 1 to 2 halogen-substituted lower 

1 2 
alkyl groups, or R is phenyl and R is phenyl having 3 

lower alkoxy groups; and 

(3) compounds wherein R is 2 , 4-dimethoxyphenyl , 3,4,5- 
trimethoxyphenyl , 2-trif luoromethylphenyl or 2,5- 

bis ( trif luoromethyl ) phenyl . 

Examples of most preferred pyrazolo[l,5-a]pyrimidine 
derivatives of the invention are 5-n-butyl-7-( 3,4,5- 
trimethoxybenzoylamino ) pyrazolo [ 1 , 5 -a ] pyrimidine and 5-n- 
butyl-7-( 2-trif luoromethylbenzoylamino)pyrazolo[ 1,5- 
a] pyrimidine . 

The derivatives of formula (1) according to the 
invention can be produced by various processes. Some 
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exeraplary processes are schematically shown hereinafter 
[Reaction Scheme- 1] 

OH 

O R5 O H N-N condensation R5 1 

Rla^CH-COZ H 2 N I R3. \ L jl 

<2) (3) R 4a 

(4) 



x HN (NH) „ -H 



R 5 

Haiogenation 



R 4a R4a 

^5) (6) 



Y-Q-A-R2 HN (NH) -Q-A-R2 

(7) 



> R5 V^N-N 
Rla A N \A R3 

R4a 

CI a) 

wherein R,R,R,n,Q and A are as defined above, R la 
is hydrogen, lower alkyl which may have thienyl, lower 
alkoxy or lower alkylthio as a substituent , cycloalkyl, 
thienyl, furyl, lower alkenyl, or phenyl which may have 
to 3 substituents selected from the group consisting of 
lower alkyl, lower alkoxy, phenylthio and halogen, R la 
and R 5 may conjointly form lower alkylene, R 4a is 
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hydrogen, lower alkyl, lower alkoxycarbonyl f 

phenyl (lower) alkyl, or optionally phenylthio-substituted 

phenyl, X and Y are each halogen, and Z is lower alkyl. 

The condensation of the compounds (2) and (3) in 
Reaction Scheme-1 is carried out in a suitable inert 
solvent at room temperature to the boiling point of the 
solvent. Examples of useful inert solvents are acetic 
acid, ethanol, benzene, toluene, xylene and 
tetrahydrofuran (THF) . The compounds (2) and (3) are 
preferably used in an approximately equimolar proportion • 
The reaction is carried out for about 2-5 hours to 
provide the desired compound (4). 

The subsequent halogenation of the compound (4) is 
carried out using a halogenating agent such as phosphorus 
oxychloride and phosphorus oxybromide in the presence of 
a suitable acid acceptor such as N,N-dimethylaniline, 
N,N-diethylaniline and triethylamine. Since the said 
halogenating agents also function as solvents, there is 
no need to use other solvents in this reaction but an 
inert solvent such as benzene, toluene and xylene may be 
optionally used. The acid acceptor is preferably used in 
an amount of about 1-10 equivalents relative to the 
compound (4). The reaction is carried out at 
approximately room temperature to 150°C for about 0.5-12 
hours . 
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The halide (5) obtained by this reaction is treated 
with aqueous ammonia or hydrazine to convert the halide 
into the compound (6). This treatment requires no 
solvents and is generally carried out by heating the 
compound (5) with an excess of aqueous ammonia at about 
100-150 °C for about 1-12 hours or treating the compound 
(5) with an excess of hydrazine at about 0°C to room 
temperature for about 5-30 hours. 

The compound (6) thus obtained is reacted with acid 
halide (7) to convert the compound (6) into the compound 
(1) of the invention. This reaction can be carried out 
in a suitable solvent in the presence of an acid 
acceptor. Examples of useful solvents are aromatic or 
aliphatic hydrocarbons such as benzene, toluene , xylene 
and petroleum ether; chain or cyclic ethers such as 
diethylether, dimethoxyethane, tetrahydrof uran (THF) and 
1,4-dioxane; ketones such as acetone, ethylmethylketone 
and acetophenone; hydrocarbon halides such as 
dichloromethane f chloroform, carbon tetrachloride and 
1,2-dichloroethane. Examples of useful acid acceptors 
are tertiary amines such as triethylamine, N,N- 
diethylaniline, N-methylmorpholine , pyridine and 4- 
methylaminopyridine . 

There is no specific limitation on the amounts of 
the acid halide (7) and the acid acceptor relative to the 
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compound (6) in this reaction. It is, however, 
preferable that the acid halide be used in an 
approximately equimolar proportion and the acid acceptor 
in an approximately equimolar to excessive amount. The 
reaction goes to completion at room temperature to reflux 
temperature of the solvent in about 0.5-20 hours. 

Compound (6'), i.e., the compound (6) wherein n=0 
can be produced by the process shown in Reaction Scheme- 
1' • 

[Reaction Scheme-l r ] 



wherein R , R , R and R are as defined above. 

The condensation of the nitrile derivative (2') and 
the compound (3) in this scheme is carried out in an 
inert solvent such as benzene, toluene, xylene, acetic 
acid and ethanol at room temperature to reflux 
temperature of the solvent for about 2-10 hours. These 
two compounds are generally used in an approximately 
equimolar proportion. 



NH 2 




(2' ) 



(3) 



R4a 

(6' ) 
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[ Reaction Scheme-2] 

OH 

O R5 0 H ^~N Condensation R 5 1 

V-C-CH-COZ „ 2N ^ R 3 t X n Y r3 

«) 



**J N _ N 55=^ R5 X_„ 

R4b 

(ID (12) 

0H X HN (NH) — H 

R . 5 l Halogenation R 5 1 R» I 

V^N-N > V^N-N > V^N-N 

R 4b R4b R4 b 

(13 > (14) (15) 



r HN (NH) n -H y _ Q _ A _ R2 HN (NH) . -Q-A-R2 
» V^N-N C7) : y^N— N 

AYr3 RfflWl 



V R3 



(1 6) 



R 4b R4b 



(1 b) 
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wherein R 2 , R 3 , R 5 , X, Y, A, Q, Z and n are as defined 
above f V is lower alkyl having protected oxo, $ is lower 
alkyl having oxo, E is lower alkyl having acyloxy, Q is 
lower alkyl having tri ( lower ) alkyl-silyloxy , R 1 * 3 is 
hydroxy ( lower) alkyl, R 4b is hydrogen, lower alkyl, 
phenyl (lower) alkyl or optionally phenylthio-substituted 
phenyl . 

The condensation of the compounds (8) and (9) in 
Reaction Scheme-2 can be carried out in the same manner 
as the condensation of the compounds (2) and (3) in 
Reaction Scheme-1. 

Examples of the lower alkyl having protected oxo and 
represented by V in the compound (8) include lower alkyl 
groups having as protected oxo the residue of 
di( lower) alkyl acetal such as dimethylacetal , 
methylethylacetal , diethylacetal , dipropylacetal , 
dibutylacetal, dipentylacetal and dihexylacetal or the 
residue of cyclic acetal such as ethylene acetal, 
trimethylene acetal and tetramethylene acetal. 

The subsequent hydrolysis of the compound (10) 
according to Reaction Scheme-2 can be carried out using 
an organic acid such as acetic acid, propionic acid and 
p-toluenesulfonic acid. Of these organic acids, 
carboxylic acids such as acetic acid and propionic acid 
function as solvents. When such a carboxylic acid is 
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used, no other solvents are necessary. Other suitable 
inert solvents such as benzene, toluene and xylene may be 
optionally used even when a carboxylic acid is used as 
the organic acid. The reaction goes to completion at 
approximately room temperature to reflux temperature of 
the solvent for about 10-80 hours to provide the compound 
(11). 

Examples of the lower alkyl having oxo and 
represented by $ in the compound (11) include those 
prepared by eliminating protective groups from the 
corresponding "lower alkyl having protected oxo" and 
represented by Specific examples are formyl, 

f ormylmethyl , acetyl, 2-f ormylethyl, 2-oxopropyl, 
propionyl, 3-formylpropyl, 3-oxobutyl, 2-oxobutyl, 
butyryl, 4-f ormylbutyl, 4-oxopentyl, 3-oxopentyl, 2- 
oxopentyl f valeryl, 5-formylpentyl, 5-oxohexyl, 4- 
oxohexyl, 3-oxohexyl, 2-oxohexyl, hexanoyl, and the like. 

The subsequent reduction of the compound (11) can be 
carried out using a suitable reducing agent in an inert 
solvent. Examples of useful reducing agents are 
borohydride compounds such as sodium borohydride, 
potassium borohydride, lithium borohydride , sodium 
cyanoboro hydride and sodium tr iethylborohydr ide r and 
lithium aluminum hydride compounds such as lithium 
aluminum hydride and lithium tributoxyaluminohydride . 
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When a borohydride compound is used as the reducing 
agent, the inert solvent is preferably either an alcohol 
solvent such as methanol and ethanol or a mixed solvent 
of said alcohol and another solvent such as 
dichloromethane and diethyl ether. When a lithium 
aluminum hydride compound is used as the reducing agent, 
the solvent is preferably diethyl ether, THF or like 
ethers. The reducing agent is preferably used in at 
least approximately equimolar proportion relative to the 
compound (11). The reaction goes to completion at 
approximately 0°C to room temperature in about 0.5-3 
hours . 

Acylation of the compound (12) thus obtained can be 
carried out using an acylating agent in the absence of 
solvents or in an inert solvent such as pyridine, 
lutidine, N,N-dimethylf ormamide (DMF) and N,N- 
dimethylacetoamide (DMA) . Examples of useful acylating 
agents are acid anhydrides such as acetic anhydride, 
propionic anhydride, butyric anhydride, valeric 
anhydride, hexanoic anhydride and heptanoic anhydride. 
These are generally used in an amount of 1-10 equivalents 
relative to the compound (12). In order not to acylate 
hydroxyl at 7 position of the compound (12), the reaction 
conditions are preferably selected within the ranges of 
approximately 0°C to room temperature and of about 0-5 to 
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2 hours , 

Halogenation of the compound (13) thus obtained can 
be carried out in the same manner as the halogenation of 
the compound (4) in Reaction Scheme-1. 

Conversion of the compound (14) thus obtained to the 
compound (15) can be carried out under the same 
conditions as in the conversion of the compound (5) to 
the compound (6) in Reaction Scheme-1. The lower alkyl 
having acyloxy and represented by E in the compound (14) 
is hydro lyzed to form hydroxy ( lower ) alkyl by this 
reaction. 

Silylation of the compound (15) thus obtained can be 
carried out using halotrialkylsilane in the presence of 
an acid acceptor in a suitable inert solvent such as THF 
and dichloromethane , Examples of useful acid acceptors 
are sodium carbonate, potassium carbonate, triethylamine 
and N,N-dimethylaminopyridine. Examples of useful 
halotrialkylsilane are chlorotrimethylsilane, 
chlorotriethylsilane, chlorotripropylsilane, 
chlorotributylsilane and chlorobutyldiethylsilane . These 
are normally used in an approximately equimolar to 
excessive amount relative to the compound (15). The 
reaction goes to completion at approximately room 
temperature in about 5-30 hours* 

Lastly the compound (16) thus obtained is reacted 
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with acid halide (7) to provide the desired compound (lb) 
of the invention. This reaction can be carried out in 
the same manner as the reaction using acid halide (7) in 
Reaction Scheme-1. The substituent Q at position 5 of 
the compound (16) can be easily converted to the 
corresponding R lb group ( hydroxy ( lower )alkyl) by this 
reaction or the subsequent hydrolysis. 
[Reaction Scheme- 3] 

o o R5 

II II I 

f-C-OZ + R5 -CH 2 -CN > W-C-CH-CN 

(17) (18) (2') 

HN— N 



H, N T 



R3 NH 2 
R4a R5 I 

(3) V^N-N 



Condensation 



Hydrolysis 
> 



R3 
R4a 

(19) 



NH, „ NH-Q-A-R2 

R5 I 2 Y-Q-A-R2 R5 , 

R lcVy^R3 Rlc^ N \^R3 
R4a R4a 
(20) (lc) 

wherein R 2 , R 3 , R 4a , r 5 , x , Y, Z, Q, A, n and V are as 
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lc 

defined above and R is lower alkyl having oxo. 

The reaction of the compound (17) and the nitrile 
derivative (18) in Reaction Scheme-3 can be carried out 
in an inert solvent such as DMF, DMA and dimethyl 
sulfoxide (DMSO) in the presence of a base such as sodium 
hydride and potassium hydride. The nitrile derivative 
(18) and the base are preferably used in an amount of 1 
to an excessive equivalent relative to the compound (17) 
respectively. The reaction goes to completion at 
approximately 0°C to room temperature in 2-10 hours. 

The subsequent condensation of the compounds (2") 
and (3) can be carried out in the same manner as the 
condensation in Reaction Scheme-1'. 

Hydrolysis of the compound (19) can be carried out 
in the same manner as the hydrolysis in Reaction Scheme- 
2. 

The reaction of the compounds (20) and (7) can be 
carried out in the same manner as the reaction in 
Reaction Scheme-1. 
[Reaction Scheme-4] 

_, 9 . ^ Halogenation 

R2 -A-Q-OH R2 _ A _q_y 

<2 1) ( 7 ) 

wherein R , A, Q and Y are as defined above. 

As shown in Reaction Scheme-4 f acid halide (7) to be 
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used in Reaction Schemes-1, 2 and 3 can be prepared by 
halogenating the compound (21) . The halogenation can be 
carried out by a conventional method. For example, the 
compound (21) is reacted with a halogenating agent such 
as thionyl chloride and thionyl bromide in the absence of 
solvents or in an inert solvent such as chloroform and 
diethylether . In this method, an excess of the 
halogenating agent is generally used. The reaction can 
be carried out at approximately room temperature to 150 °C 
for about 0.5-5 hours. 
[Reaction Scheme-5] 

0 0 
II II 
HN (NH) n C-A-R2 HN (NH) n -C-A-R2 

R5 1 Halogenation R5 1 

VN— N — > Vn-N 

Rlo^ N ^R3 Rld^ N \^R3 

R4c 

(Id) 

(le) 

wherein R 2 , R 3 f R 5 , A and n are as defined above, R ld is 

hydrogen, lower alkyl which may have lower alkyoxy or 

lower alkylthio as a substituent, cycloalkyl, thienyl, 

furyl, or phenyl which may have 1-3 substituents selected 

from the group consisting of lower alkyl, lower alkoxy, 

phenylthio and halogen, R ld and R 5 may conjointly form 

4c 

lower alkylene and R is halogen. 

The halogenation of the compound (Id) in Reaction 
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Scheme-5 can be carried out using a halogenating agent 
such as N-bromosuccinimide (NBS) and N-chlorosuccinimide 
(NCS) in an inert solvent such as benzene, carbon 
tetrachloride and chloroform. The halogenating agent is 
normally used in an amount of 1 equivalent to a slightly 
excessive amount relative to the compound (Id). The 
reaction can be carried out at approximately room 
temperature to reflux temperature of the solvent for 0.5- 
5 hours . 

[Reaction Scheme-6] 

0 c 0 

|| R6a || 

HN-C-A-R2a N-C-A-R2a 

R5 I + R6a-Y > R5 I 

Vn— N (22) Y^N— N 

RleVy^RS Rle\V^ 3 
R4 R4 

(If) (lg) 

wherein R 3 , R 4 , R 5 and Y are as defined above, R le is 

hydrogen, lower alkyl which may have thienyl, lower 

alkoxy, lower alkylthio or oxo as an substituent, 

cycloalkyl, thienyl, furyl, lower alkenyl, or phenyl 

which may have 1-3 substituents selected from the group 

consisting of lower alkyl, lower alkoxy, phenyl thio and 
le 5 

halogen, R and R may conjointly form lower alkylene, 
2a 

R is naphthyl, cycloalkyl, furyl, thienyl, optionally 
halogen-substituted pyridyl, optionally halogen- 
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substituted phenoxy, or phenyl which may have 1-3 
substituents selected from the group consisting of lower 
alkyl, lower alkoxy, halogen, nitro, halogen-substituted 
lower alkyl, halogen-substituted lower alkoxy, lower 
alkoxycarbonyl , phenyl ( lower ) alkoxy , cyano, lower 
alkanoyloxy, phenyl and di (lower) alkoxyphosphoryl- 
( lower) alkyl, and R 6a is phenyl (lower) alky 1, or benzoyl 
having 1-3 substituents selected from the group 
consisting of lower alkoxy, halogen-substituted lower 
alkyl and halogen. 

In Reaction Scheme-6, the compound (If) is reacted 
with the compound (22) in an inert solvent in the 
presence of a base to provide the compound (lg). When 
R 6a is a phenyl (lower) alkyl, suitable inert solvents are 
DMF, DMA, DMSO, etc. and suitable bases are sodium 
hydride, potassium hydride, etc. When R 6a is a benzoyl 
having 1-3 substituents selected from the group 
consisting of lower alkoxy, halogen-substituted lower 
alkyl and halogen, suitable inert solvents are 
chloroform, dichloromethane, etc. and suitable bases are 
triethylamine, N,N-dimethylaniline, etc* The compound 
(22) is normally used in an amount of 1 to a slightly 
excessive equivalent. The base is preferably used in an 
amount of 1 to an excessive equivalent. The reaction is 
carried out at approximately 0°C to room temperature for 
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3-30 hours. 

[ Reac t ion Scheme- 7 ] 

R6b 

X N N-H 
R5 I R6b-NH 2 R5 I 

Y^N-N (23) V^N-N 

R4a R4a 

(5) (2 4) 

R6b 

N N-Q-A-R2 
Y-Q-A-R2 R5 I 

(7) N-N 

* Rla^ N \^R3 
R4a 

(lh) 

wherein R la , R 2 f R 3 , R 4a , R 5 , X, Y, Q and A are as 
defined above and R^** is lower alkyl or 
phenyl ( lower ) alkyl . 

The reaction of the compounds (5) and (23) in 
Reaction Scheme-7 is carried out in an inert solvent such 
as methanol and ethanol in the presence of an acid 
acceptor such as sodium hydrogen carbonate , sodium 
carbonate and potassium carbonate at reflux temperature 
of the solvent for about 1-5 hours. 

The reaction of the compounds (24) and (7) can be 
carried out in the same manner as the corresponding 
reaction in Reaction Scheme-1, thus giving the compound 
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(lh). 

[Reaction Scheme-8] 

0 O a 0 

II II R 6c v II 

NH 2 Y-C-R2b HN-C-R2b N N _ C _ R 2b 

R 5 I (2 6) R5 I + R5 I 

V^N-N > V^N-N Y^N-N 

R4a R4a R4a 

(25) (li) (lj) 

wherein R le , R 3 , R 4a , R 5 and Y are as defined above, R 2b 
is phenyl having 1-3 substituents selected from the group 
consisting of lower alkoxy, halogen, halogen-substituted 
lower alkyl and R 6c is benzoyl having 1 to 3 substituents 
selected from the group consisting of lower alkoxy, 
halogen-substituted lower alkyl and halogen. 

The reaction of the compounds (25) and (26) in 
Reaction Scheme-8 can be carried out in the same manner 
as the reaction of the compounds (6) and (7) in Reaction 
Scheme-1, A by-product (lj) is obtained together with 
the main product (li) by this reaction. 

The compounds of the invention can be formed into 
pharmaceutically acceptable acid addition salts, which 
are also included among the compounds of the invention. 
The acid for use to form such salts includes inorganic 
acids such as hydrochloric acid, hydrobromic acid and 
sulfuric acid and organic acids such as oxalic acid, 
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fumaric acid, maleic acid, tartaric acid and citric acid. 
The reaction for forming such salts can be performed by- 
conventional methods . 

The object compound in each of the above processes 
can be easily isolated by conventional separation and 
purification means. Examples of useful isolation means 
include various conventional means such as adsorption 
chromatography, preparative thin-layer chromatography, 
recrystallization and solvent extraction. 

Some compounds of formula (1) according to the 
invention, wherein A is alkenylene or R 1 is lower 
alkenyl, may be cis- or trans-isomers . Of course, these 
isomers are included in the invention. 

Compounds of the formula (1) according to the 
invention may exist as optical isomers having an carbon 
atom as a stereogenic center . Such optically active 
substances and racemic derivatives are included in the 
invention. 

The compound of the invention can be made into usual 
dosage forms of pharmaceutical compositions using 
suitable non-toxic pharmaceutically acceptable carriers. 
The present invention provides such pharmaceutical 
compositions, especially analgesics. 

Examples of useful pharmaceutically acceptable 
carriers include conventional diluents or excipients such 
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as fillers, volume builders, binders, humectants, 
disintegrators, surfactants, lubricants, and the like. 
These carriers are selectively used according to the 
desired unit dosage form. 

The unit dosage form of said pharmaceutical 
composition can be selected from a broad variety of forms 
according to the intended medical treatment. Typical 
examples are tablets, pills, powders, solutions, 
suspensions, emulsions, granules, capsules, 
suppositories, injections (solutions, suspensions, etc,), 
ointments, and the like. 

The tablets can be molded using as pharmaceutically 
acceptable carriers excipients such as lactose, sucrose, 
sodium chloride, glucose, urea, starch, calcium 
carbonate, kaolin, crystalline cellulose, silicic acid 
and potassium phosphate, binders such as water, ethanol, 
propanol, simple syrup, glucose syrup, starch solution, 
gelatin solution, carboxymethyl cellulose, hydroxypropyl 
cellulose, methyl cellulose and polyvinyl pyrrolidone, 
disintegrators such as sodium carboxymethyl cellulose, 
calcium carboxymethyl cellulose, low-substituted 
hydroxypropyl cellulose, dry starch, sodium alginate, 
agar powder, laminaran powder, sodium hydrogen carbonate 
and calcium carbonate, surfactants such as 
polyoxyethylene sorbitan fatty acid ester, sodium lauryl 
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sulfate and stearyl monoglyceride, disintegration 
inhibitors such as sucrose, stearin, cacao butter and 
hydrogenated oil, absorption promoters such as quaternary 
ammonium base and sodium lauryl sulfate, humectants such 
as glycerin and starch, adsorbents such as starch, 
lactose, kaolin, bentonite and colloidal silicic acid, 
and lubricants such as purified talc, stearic acid salt, 
boric acid powder and polyethylene glycol- Furthermore, 
such tablets may be optionally coated to provide sugar- 
coated tablets, gelatin-coated tablets, enteric tablets, 
film-coated tablets, etc. or be processed into double- 
layer or multiple-layer tablets. 

The pills can be molded using as pharmaceutically 
acceptable carriers excipients such as glucose, lactose, 
starch, cacao butter, hydrogenated vegetable oil, kaolin 
and talc, binders such as gum arabic powder, tragacanth 
powder, gelatin and ethanol, and disintegrators such as 
laminaran and starch. 

The suppositories can be molded using as 
pharmaceutically acceptable carriers polyethylene glycol, 
cacao butter, higher alcohols or their esters, gelatin, 
semisynthetic glycerides, and the like. 

The capsules can be manufactured by mixing the 
active ingredient compound of the invention with 
pharmaceutically acceptable carriers as mentioned above 
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and filling the mixture into hard gelatin capsule shells , 
soft capsule shells, etc. according to conventional 
methods . 

The injections in the form of solutions, emulsions, 
suspensions, etc. can be manufactured using diluents such 
as water, ethyl alcohol, macrogol, propylene glycol, 
ethoxylated isostearyl alcohol, polyoxyisostearyl alcohol 
and polyoxyethylene sorbitan fatty acid ester and are 
preferably sterilized and rendered isotonic with respect 
to the blood. In order to provide such an isotonic 
solution, a sufficient amount of sodium chloride, glucose 
or glycerin may be added to the pharmaceutical 
composition of the invention. Conventional solubilizers , 
buffers, local anesthetics, etc. may also be added. 

Further, coloring agents, preservatives, perfumes, 
flavors, sweeteners, or other pharmaceutical compositions 
may be optionally incorporated in the pharmaceutical 
compositions of the invention. 

The ointments in the form of paste, cream, gel, etc. 
can be manufactured using diluents such as white 
vaseline, paraffin, glycerin, cellulose derivatives, 
polyethylene glycol, silicone and bentonite. 

The proportion of the active ingredient compound of 
formula (1) of the invention in the pharmaceutical 
composition of the invention is not so critical but can 
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be liberally selected from a broad range. Generally, the 
active ingredient compound preferably accounts for about 
1 to 70 weight % of the final composition. 

There is no specific limitation on the 
administration method for the pharmaceutical composition 
of the invention. The proper method can be determined 
according to the dosage form, patient's age, sex or other 
conditions, severity of disease, etc. For example, the 
tablets, pills, solutions, suspensions, emulsions, 
granules and capsules are orally administered. The 
injections are intravenously administered singly or in 
admixture with a conventional infusion such as glucose 
and amino acid, and optionally administered singly by the 
intramuscular, intradermal, subcutaneous or 
intraperitoneal route. The suppositories are 
intrarectally administered. 

The dosage of the pharmaceutical composition is 
suitably selected according to the administration method, 
patient's age, sex or other conditions, severity of 
disease, etc. The dosage of the compound of the 
invention as the active ingredient is preferably about 
0.5-20 mg per kg body weight a day and this amount can be 
administered once or in 2-4 divided doses. 

BEST MOD E FOR PRACTICING THE INVENTION 
Preparation examples for starting compounds to 
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produce compounds of the invention are given below as 
Reference Examples, and preparation examples for 
compounds of the invention are given below as Examples to 
clarify the present invention in more detail. 
Reference Example 1 

Preparation of 7-amino-5-n-butvlPvrazolor 1 , 5-alpyrimidine 
Step (1) 

A solution of 100 g of 3-aminopyrazole and 190 g of 
methyl 3-oxoheptanoate in 120 ml of toluene was refluxed 
with heating at 100 °C for 3 hours and then cooled. 
Toluene was distilled off under reduced pressure and 
diethyl ether was added to the residue. The crystals 
precipitated were collected and washed with diethyl ether 
and acetonitrile to provide 184 g of 5-n-butyl-7- 
hydroxypyrazolo [ 1 , 5-a ] pyrimidine as colorless crystals . 
Step (2) 

Phosphorus oxychloride (80 ml) and triethylamine (44 
ml) were added to a toluene suspension (400 ml) 
containing 40 g of the crystals obtained in step (1). 
The reaction mixture was refluxed with heating for 4 
hours. After completion of the reaction, the reaction 
mixture was concentrated under reduced pressure and the 
residue was poured into ice water. The mixture was 
neutralized with sodium acetate and extracted with ethyl 
acetate. The organic layer was collected, washed with a 
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saturated saline solution, dried over anhydrous sodium 
sulfate and concentrated under reduced pressure. The 
residue was purified by silica gel column chromatography 
(eluent: ethyl acetate : n-hexane = 1 : 9 ) to provide 41 g of 
5-n-butyl-7-chloropyrazolo[l, 5-a]pyrimidine as a light 
yellow oily compound. 
Step (3) 

The compound prepared in the above step (2) (21 g) 
and 25% aqueous ammonia (100 ml) were enclosed in a 
stainless steel sealed tube, heated at 110°C for 12 hours 
and cooled. The crystals precipitated were collected by 
filtration, washed with water and recrystallized from 
chlorof orm-n-hexane to provide 18.4 g of 7-amino-5-n- 
butylpyrazolo[ 1, 5-a]pyrimidine as colorless crystals 
(melting point: 124-126°C) . 

The following compounds were prepared in the same 
manner as above. 

( 1 ) 7-Amino-5-ethylpyrazolo [ 1 f 5 -a ] pyrimidine (melting 
point: 175-177°C, recrystallization solvent: ethyl 
acetate-n-hexane ) 

(2) 7-Amino-5-n-propylpyrazolo[ l f 5-a]pyrimidine 
(melting point: 138-140°C, recrystallization 
solvent: ethyl acetate-n-hexane) 

(3) 7-Amino-5-cyclopropylpyrazolo[ 1,5-a] pyrimidine 
(melting point: 206-209°C, recrystallization 
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solvent : chlorof orm-n-hexane ) 

(4) 7-Amino-5-n-pentylpyrazolo[ 1, 5-a]pyrimidine 
(melting point: 125-126°C f recrystallization 
solvent: ethyl acetate-n-hexane) 

( 5 ) 7-Amino-5-phenylpyrazolo [ 1 , 5-a ] pyrimidine (melting 
point: 207-209 °C, recrystallization solvent: ethyl 
acetate-n-hexane ) 

( 6 ) 7 - Ami no- 5 - ( 4 -methoxyphenyl ) pyrazolo [1,5- 
a]pyrimidine (melting point: 194-196 °C, 
recrystallization solvent: ethanol-n-hexane) 

( 7 ) 7 -Amino-5 - ( 2 - thienyl ) pyrazolo [ 1 , 5 -a ] pyrimidine 
(melting point: 227-229°C, recrystallization 
solvent: ethanol-n-hexane) 

( 8 ) 7 -Amino- 5- ( 3 -thienyl ) pyrazolo [ 1 , 5-a] pyrimidine 
(melting point: 203-205°C, recrystallization 
solvent : ethanol-n-hexane ) 

( 9 ) 7-Amino-5-methylpyrazolo [ 1 , 5-a] pyrimidine (melting 
point: 220-222 °C, recrystallization solvent: 
chlorof orm-n-hexane ) 

(10) 7 -Amino-5-n-butyl-2-methylpyrazolo[ 1, 5-a] pyrimidine 
(melting point: 176-178°C f recrystallization 
solvent : chlorof orm-n-hexane ) 

(11) 7 -Amino-5- (2,4 -dimethylpheny 1 ) pyrazolo [ 1 , 5 - 
a]pyrimidine (melting point: 168-170°C, 
recrystallization solvent: chlorof orm-n-hexane) 
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( 12 ) 7 -Amino-5- ( 3 , 5-dimethylphenyl ) pyrazolo [1,5- 
ajpyrimidine (melting point: 180-182°C, 
recrystallization solvent: ethanol-n-hexane) 

( 13 ) 7 -Amino-5- ( 2-methoxyphenyl ) pyrazolo [1,5- 
a]pyrimidine (melting point: 201-203°C, 
recrystallization solvent: ethanol-n-hexane) 

(14) 7-Amino-5-(3-methoxyphenyl)pyrazolo[l,5- 
a]pyrimidine (melting point: 195-197°C, 
recrystallization solvent: ethanol-n-hexane) 

( 15 ) 7 -Amino-5- ( 3 , 4 , 5-trimethoxyphenyl ) pyrazolo [1,5- 
a]pyrimidine (melting point: 19 8-200°C, 
recrystallization solvent: ethanol-n-hexane) 

( 16 ) 7-Amino-5- ( 2 -chlorophenyl ) pyrazolo [ 1 , 5-a ] pyrimidine 
(melting point: 208-210°C, recrystallization 
solvent : chlorof orm-n-hexane) 

( 17 ) 7 -Amino-5- ( 2 - f uryl ) pyrazolo [ 1 , 5-a ] pyrimidine 
(melting point: 204-206°C, recrystallization 
solvent: ethanol-n-hexane) 

( 18 ) 7-Amino-5- ( 3- f uryl ) pyrazolo [ 1 , 5-a] pyrimidine 
(melting point: 208-210°C / recrystallization 
solvent: ethanol-n-hexane) 

( 19 ) 7 -Amino-5- ( 2-thienylmethyl ) pyrazolo [ 1 , 5- 
ajpyrimidine (melting point: 188-190°C, 
recrystallization solvent: ethanol-n-hexane) 

( 20 ) 7 -Amino-5- ( 3 , 5-dimethoxyphenyl ) pyrazolo [ 1 f 5- 
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ajpyrimidine (melting point: 207-209°C / 
recrystallization solvent: ethanol-n-hexane) 
The following compounds were al t so prepared in the 
same manner as above. 

(21) 7 -Amino-5- ( 3 -butenyl ) pyrazolo [ 1 , 5-a ] pyr imidine 

( 22 ) 7-Amino-5-ethoxymethylpyrazolo[ 1 , 5-a] pyr imidine 

(23) 7 -Amino-5 - ( 2 -methy lphenyl ) pyrazolo [ 1 , 5 -a ] pyr imidine 

(24) 7 -Amino-5- ( 3-methylphenyl ) pyrazolo [ 1 , 5 -a ] pyr imidine 

( 25 ) 7 -Amino-5- ( 4 -methy lphenyl ) pyrazolo [ 1 , 5-a] pyr imidine 

(26) 7 -Amino-5- ( 3-chlorophenyl ) pyrazolo [ 1 , 5 -a ] pyrimidine 

( 27 ) 7 -Amino-5- ( 4 -chlorophenyl ) pyrazolo [ 1 , 5 -a] pyrimidine 

( 28 ) 7-Aminopyrazolo[ 1, 5 -a] pyrimidine 

( 29 ) 7-Amino-5-n-butyl-3-ethoxycarbonyl-2- 
methylpyrazolo[ 1, 5-a] pyr imidine (melting point: 
178-180°C f recrystallization solvent: methylene 
chloride-n-hexane ) 

( 30 ) 7-Amino-2 , 5-di-n-butyl-3-methylpyrazolo [ 1 r 5- 
a]pyrimidine (melting point: 123-125°C f 
recrystallization solvent: diethyl ether-n-hexane) 

(31) 7-Amino-5-n-butyl-2-phenylpyrazolo[l f 5-a]pyrimidine 
(melting point: 206-208°C, recrystallization 
solvent: ethyl acetate-n-hexane) 

( 32 ) 7-Amino-3-benzyl-5-n-butyl-2-phenylpyrazolo [1,5- 
ajpyrimidine (melting point: 106-108°C, 
recrystallization solvent: chlorof orm-n-hexane) 
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(33) 7 -Amino-5 -n-butyl- 2 -phenyl -3 - [ 4 - 

( phenyl thio ) phenyl ] pyrazolo [ 1 , 5 -a ] pyrimidine 
(melting point: 139-141°C, recrystallization 
solvent: diethyl ether-n-hexane ) 

( 34 ) 7-Amino-3 , 5-di-n-butylpyrazolo [ 1 , 5 -a ] pyrimidine 

(melting point: 58-60°C, recrystallization solvent: • 
ethyl acetate-n-hexane ) 

( 35) 7-Amino-5-n-butyl-3-phenylpyrazolo[ 1,5-a] pyrimidine 
(melting point: 113-115°C, recrystallization 
solvent: ethyl acetate-n-hexane) 

( 36 ) 7 -Amino-5- [ ( ethyl t hio ) methyl ] pyrazolo [1,5- 
a]pyrimidine (melting point: 109-111°C, 
recrystallization solvent: chlorof orm-n-hexane) 

( 37 ) 7 -Amino-5- [ 2- (methylthio ) ethyl ] pyrazolo [1,5- 
a]pyrimidine (melting point: 77-79°C, 
recrystallization solvent: ethyl acetate-n-hexane) 

( 38 ) 7-Amino-5- [ 4- ( phenylthio ) phenyl ] pyrazolo [1,5- 
ajpyrimidine (melting point: 182-184°C, 
recrystallization solvent: chlorof orm-diethyl 
ether) 

( 39 ) 9 -Amino-5 ,6,7, 8-tetrahydropyrazolo [5,1- 
bjquinazoline (melting point: 230-233°C, 
recrystallization solvent: ethyl acetate-n-hexane) 

(40) 7 -Amino-2 , 5-di-n-butylpyrazolo [ 1 , 5-a ] pyrimidine 
(melting point: 105-107°C, recrystallization 
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solvent: diethyl ether-n-hexane) 
Reference Example 2 

Preparation of 5-n-butyl-7-hydrazinoPY razolor 1 - 5 ~ 
a]pyrimidine 

Hydrazine monohydrate (50 ml) was slowly added 
dropwise to 21.0 g of 5-n-butyl-7-chloropyrazolo[l,5- 
a]pyrimidine prepared in step (2) of Reference Example 1 
at room temperature and stirred at room temperature for 
10 hours. After completion of the reaction, the crystals 
precipitated were collected, washed with water and 
recrystallized from chloroform-n-hexane to provide 12.6 g 
of the object compound as colorless crystals (melting 
point: 126-129°C) . 

7-Hydrazino-5-phenylpyrazolo[l,5-a]pyrimidine was 
prepared in the same manner as above. 
Reference Example 3 

Preparation of 7-amino-5- ( 3-oxobutyl }pyrazolof 1 , 5- 
alpyrimidine 

An acetonitrile solution (10 ml) containing 5.0 g 
of methyl 2 -methyl- 1 , 3-dioxolane-2 -propionate was added 
dropwise to 10 ml of a DMF suspension containing 2.3 g of 
60% sodium hydride, and stirred at room temperature for 4 
hours. The reaction mixture was poured into ice water, 
acidified with a saturated citric acid solution and 
extracted with ethyl acetate. The organic layer was 
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washed with water and a saturated saline solution and 
concentrated under reduced pressure. The residue was 
purified by silica gel column chromatography (eluent: n- 
hexane : ethyl acetate = 3:2) to provide 3.0 g of 2-methyl- 
/?-oxo-l, 3-dioxolane-2-pentanenitrile as oil. 

Subsequently, a toluene solution (1.6 ml) 
containing 3.0 g of the compound thus obtained and 1.4 g 
of 3-aminopyrazole was stirred at 115°C for 10 hours. 
The reaction mixture was concentrated under reduced 
pressure. The residue was purified by silica gel column 
chromatography (eluent: chloroform : methanol = 20:1) and 
recrystallized from chloroform-n-hexane to provide 2.1 g 
o f 7 -amino-5 - [ 2 - ( 2 -methyl - 1 , 3 -dioxolane- 2 - 
yl)ethyl]pyrazolo[l f 5-a]pyrimidine as colorless crystals. 

Then 1.0 g of the crystals thus obtained were 
dissolved in 500 ml of acetic acid-water (4:1) and 
stirred at 80 °C overnight. After completion of the 
reaction, the reaction mixture was concentrated under 
reduced pressure. The remaining acetic acid-water was 
azeotropically distilled off with benzene. The residue 
was recrystallized from ethanol-n-hexane to provide 0.7 g 
of the title object compound as colorless crystals. 

Melting point: 164-166°C / recrystallization 
solvent : ethanol-n-hexane 
Reference Example 4 
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Preparation of 7 -amino-5- n-butvl-6-methvlpvrazolor 1 , 5- 
aj pyrimidine 

A toluene solution (2.5 ml) containing 1.8 g of 3- 
aminopyrazole and 3 g of 2-methyl-3-oxoheptanenitrile was 
heated at 115°C for 3.5 hours. Toluene was distilled off 
under reduced pressure and the residue was recrystallized 
from ethyl acetate and washed with diethyl ether to 
provide 2.4 g of the title object compound as colorless 
crystals . 

Melting point: 153-155°C / recrystallization 
solvent: ethyl acetate 
Example 1 

Preparation of 5 -n-butyl-7-( 3 , 4 . 5- 
trimethoxybenzoylamino ) pyrazolo [ 1 . 5 -a ] pyrimidine 

7 -Amino-5 -n-butylpyrazolo [ 1 , 5-a ] pyrimidine (1.90 g ) 
and pyridine (20 ml) were dissolved in 20 ml of dry 
dichloromethane. A dry dichloromethane solution (10 ml) 
containing 2.6 g of 3 , 4 , 5-trimethoxybenzoyl chloride was 
slowly added dropwise thereto and stirred at room 
temperature for 10 hours. After addition of 50 ml of 
a 10% aqueous sodium hydrogen carbonate solution, the 
reaction mixture was extracted with chloroform. The 
organic layer was collected, washed with 10% aqueous 
hydrochloric acid and water, dried over anhydrous sodium 
sulfate and concentrated under reduced pressure. The 
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residue was purified by silica gel column chromatography 
(eluent: ethyl acetate : n-hexane = 1 : 2 ) and recrystallized 
from diethyl ether-n-hexane to provide 2,4 g of the 
object compound as colorless crystals. Table 1 shows the 
structure and melting point of the compound obtained. 
Examples 2-4 6 

The compounds set forth in Table 1 were prepared in 
the same manner as in Example 1. The structures and 
melting points of the compounds are also shown in Table 

1. As to the oily compounds, data on the results of "^H- 
NMR analysis are shown. 

Examples 47-99 

The compounds set forth in Table 2 were prepared in 
the same manner as in Example 1. The structures and 
melting points of the compounds are also shown in Table 

2. As to the oily compounds, data on the results of 1 H- 
NMR analysis are shown. 

Example 100 

Preparation of 5- ( 3-hydroxybutyl) -7- ( 3 , 4 , 5- 
trimethoxvbenzovlamino \ pvrazolo f 1 . 5-al pvrimidine 
Step (1) 

A toluene solution (2 ml) containing 0.90 g of 3- 
aminopyrazole and 1.90 g of methyl 2-methyl-/?-oxo-l , 3- 
dioxolane-2-valerate was refluxed with heating at 115°C 
for 1 hour, allowed to cool and then concentrated under 
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reduced pressure. Diethyl ether was added to the 
residue. The crystals precipitated were collected and 
washed with diethyl ether to provide 1.85 g of 7-hydroxy- 
5- [ 2- ( 2 -methyl- 1 , 3-dioxolane-2-yl ) ethyl ] pyrazolo [1,5- 
a]pyrimidine as colorless crystals. 
Step (2) 

The crystals thus obtained (2.2 g) were dissolved 
in 500 ml of acetic acid-water (4:1) and stirred at 50 °C 
for 3 days. After completion of the reaction, the 
reaction mixture was concentrated under reduced pressure 
and the remaining acetic acid -water was azeotropically 
distilled off with benzene. The residue was 
recrystallized from ethanol-n-hexane to provide 11.0 g of 
7 -hydroxy-5 -( 3-oxobutyl) pyrazolo [ 1, 5-a]pyrimidine as 
colorless crystals. 
Step (3) 

The crystals obtained in step (2) (5.7 g) were 
dissolved in 120 ml of methanol. Sodium borohydride 
(0.53 g) was added under ice-cooling and stirred at 0°C 
for 2 hours. After completion of the reaction, the 
reaction mixture was acidified by adding dilute aqueous 
hydrochloric acid dropwise and then extracted with 
chloroform. The organic layer was collected, washed with 
a saturated saline solution, dried over anhydrous sodium 
sulfate and concentrated under reduced pressure. The 
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residue was recrystallized from ethanol-n-hexane to 
provide 4.16 g of 7-hydroxy-5-( 3- 

hydroxybutyl)pyrazolo[l,5-a]pyrimidine as colorless 
crystals . 
Step (4) 

The crystals obtained in step (3) (4.16 g) were 
dissolved in 40 ml of acetic anhydride and 40 ml of 
pyridine and stirred at room temperature for 30 minutes. 
After completion of the reaction, the reaction mixture 
was concentrated under reduced pressure and the residue 
was recrystallized from methanol -diethyl ether to provide 
4.2 g of 5-( 3-acetoxybutyl)-7-hydroxypyrazolo[l, 5- 
ajpyrimidine as colorless crystals. 
Step (5) 

Phosphorus oxychloride (6.4 ml) and triethylamine 
(3.5 ml) were added to 40 ml of a toluene suspension 
containing 4 . 2 g of the crystals obtained in step (4), 
and the mixture was refluxed with heating for 6 hours. 
After completion of the reaction, the reaction mixture 
was concentrated under reduced pressure and the residue 
was poured into ice water- The mixture was neutralized 
with sodium acetate and extracted with ethyl acetate. 
The organic layer was collected, washed with a saturated 
saline solution, dried over anhydrous sodium sulfate and 
concentrated under reduced pressure. The residue was 
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purified by silica gel column chromatography (eluent: 
ethyl acetate : n-hexane = 4:1) to provide 4.3 g of 5-(3- 
acetoxybutyl) -7-chloropyrazolo[ 1, 5-a]pyrimidine as a 
light yellow oily compound. 
Step (6) 

The compound prepared in step (5) (4.3 g) and 25% 
aqueous ammonia (50 ml) were enclosed in a stainless 
steel sealed tube, heated at 105°C for 14 hours and 
allowed to cool. The crystals precipitated were 
collected by filtration , washed with water and dried to 
provide 3.2 g of 7-amino-5-(3-hydroxybutyl)pyrazolo[l,5- 
a]pyrimidine as light yellow crystals. 
Step (7) 

Triethylamine (400 ul) and chlorotrimethylsilane 
(680 ul) were added to 5 ml of a THF solution containing 
500 mg of the crystals obtained in step (6), and the 
mixture was stirred at room temperature for 12 hours. 
After completion of the reaction, a saturated aqueous 
NaHC0 3 solution was added and the reaction mixture was 
extracted with dichloromethane . The organic layer was 
collected, washed with water and a saturated saline 
solution, dried over anhydrous sodium sulfate and 
concentrated under reduced pressure. n-Hexane was added 
to the residue. The crystals precipitated were collected 
by filtration to provide 520 mg of 7-amino-5- ( 3- 
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trimethyls ilyloxybutyl ) pyrazolo [ 1 , 5-a ] pyr imidine as 
colorless crystals . 
1 H-NMR (S:ppm) [CDC1 3 ] 

0.12 (9H r s), 1.20(3H, d, J=5.9), 1.8-1.9 (2H r m) , 2.6-2.9 
(2H, m), 3.8-3.9(lH f m) , 5.61(2H, brs), 5.99(1H, s), 
6.41(1H, d, J=2.0), 7.99(1H, d, J = 2.0) 
Step (8) 

A dry dichloromethane solution (5 ml) containing 
650 mg of 3 , 4 , 5-trimethoxybenzoyl chloride was slowly 
added dropwise to 5 ml of a pyridine solution containing 
520 mg of the crystals obtained in step (7), and stirred 
at room temperature for 2 hours . After completion of the 
reaction, a saturated aqueous NaHCO^ solution was added 
and the reaction mixture was extracted with 
dichloromethane. The organic layer was collected and 
washed with a IN aqueous hydrochloric acid until the pH 
of the water layer became about 1. The organic layer was 
allowed to stand for 2 hours, washed with water and a 
saturated saline solution, dried over anhydrous sodium 
sulfate and concentrated under reduced pressure. The 
residue was recrystallized from dichloromethane-n-hexane 
to provide 480 mg of the object compound as colorless 
crystals. Table 2 shows the structure and melting point 
of the compound obtained. 
Examples 101 and 102 
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The compounds set forth in Table 2 were prepared in 
the same manner as in Example 100. The structures and 
melting points of the compounds are also shown in Table 
2. 

Example 103 

Preparation of 5-n-butyl-3-chlor o-2-methvl-7-( 3 , 4 , 5- 
trimethox ybenzovlaminolpvrazolor 1 , 5-fllpyrimidine 

5-n-Butyl-2-methyl-7- ( 3 , 4 , 5-trimethoxybenzoyl- 
amino)pyrazolo[l, 5-a]pyrimidine (the compound of Example 
53; 0.78 g) was dissolved in 10 ml of chloroform. After 
addition of 0-28 g of NCS, the mixture was refluxed with 
heating for 1 hour and allowed to cool. After addition 
of some water , the reaction mixture was extracted with 
chloroform. The organic layer was collected, dried over 
anhydrous sodium sulfate and concentrated under reduced 
pressure. The residue was purified by silica gel column 
chromatography (eluent: ethyl acetate : n-hexane = 1:2) and 
recrystallized from ethanol -n-hexane to provide 0.61 g of 
the object compound as colorless crystals. Table 3 shows 
the structure and melting point of the compound obtained. 
Examples 104-106 

The compounds set forth in Table 3 were prepared in 
the same manner as in Example 103. The structures and 
melting points of the compounds are also shown in Table 
3. 
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Examples 107-128 

The compounds set forth in Table 4 were prepared in 
the same manner as in Example 1. The structures and 
melting points of the compounds are also shown in Table 
4. 

Example 129 

Preparation of 5-n-butvl-7- rN-methvl-N- (3.4.5- 
trimethoxybenzoyl ) amino ] pyrazolo [ 1 . 5 -a ] pvr imidine 

5-n-Butyl-7-chloropyrazolo[ 1 , 5-a]pyrimidine (the 
compound prepared in step (2) of Reference Example 1; 
8.60 g) , sodium hydrogen carbonate (3.44 g) and 40% 
methylamine (3.18 g) were added to 50 ml of ethanol and 
heated at 12 0°C for 2 hours. After completion of the 
reaction, ethanol was distilled off under reduced 
pressure. After addition of some water, the residue was 
extracted with ethyl acetate. The organic layer was 
collected, dried over anhydrous sodium sulfate and 
concentrated under reduced pressure. The residue was 
purified by silica gel column chromatography (eluent: 
ethyl acetate : n-hexane = 1:2) to provide 2.33 g of 5-n- 
butyl-7-methylaminopyrazolo[l / 5-a]pyr imidine as crystals. 

The object compound was prepared using the crystals 
thus obtained and 3,4, 5-trimethoxybenzoyl chloride in the 
same manner as in Example 1. The structure and melting 
point of the compound obtained are shown in Table 5 . 
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Example 130 

The compound set forth in Table 5 was prepared in 
the same manner as in Example 129. The structure and 
melting point of the compound are also shown in Table 5. 
Example 131 

Preparation of 5-n-butvl-7- TN-N-bis ( 3 , 4 , 5- 
trimetho xybenzovl \ amino f pvrazolo r 1 . 5 -a 1 pvrimidine 

The compound prepared in Example 1 (1.92 g) and 
triethylamine (1.02 g) were dissolved in 10 ml of 
chloroform. A chloroform solution (10 ml) containing 
1.28 g of 3, 4,5-trimethoxybenzoyl chloride was added to 
the solution at room temperature and the mixture was 
stirred at room temperature for 10 hours. After 
completion of the reaction, the organic layer was washed 
with dilute aqueous hydrochloric acid, dried over 
anhydrous sodium sulfate and concentrated. The residue 
was purified by silica gel column chromatography (eluent: 
ethyl acetate : n-hexane = 1:2) and recrystallized from 
ethyl acetate-n-hexane to provide 1.10 g of the object 
compound as colorless crystals. 

The structure and melting point of the compound 
obtained are shown in Table 5. 
Example 132 

Preparation of 5-n-butvl-7- TN.N-bis ( 2- 
chlorobenzoyl ) amino ipvrazolof 1 , 5-alpyrimidine 
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The former fractions obtained by silica gel column 
chromatography in Example 23 were purified by silica gel 
column chromatography again (eluent: dichloromethane) , 
and recrystallized to provide the object compound as 
colorless crystals. Table 5 shows the structure and 
melting point of the compound obtained; 
Examples 133-134 

The former fractions obtained by silica gel column 
chromatography in Examples 32 and 52 were treated in the 
same manner as in Example 132, thus giving the compounds 
shown in Table 5 . The structures and melting points of 
the compounds are also shown in Table 5. 

The former fractions obtained by silica gel column 
chromatography in Example 1 were treated likewise, giving 
the same compound as in Example 131. 
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Table 1 

NHC-A-R2 
f^N— N 



Me : methyl group, Et : ethyl group, nPr : n-propyl group, 
nBu : n-butyl group, nPe : n-pentyl group, Ph : phenyl group 



cample 
l 


Ri 


R2 


A 


Melting point (°C) 
(Recrystallization solvent) 


1 


nBu 


"O-OMe 

^ — ^ r\ \x « 

KJ ivl G 


Single- 
bond 


12 7-129 


2 


nBu 


P h 


Single- 
bond 


8 3-85 

(Ethvl acetate-n-hexanp^ 


3 


nBu 


Me -o 


Single- 
bond 


10 2-104 
(n-Hexane) 


4 


nBu 


-o Me 


Single- 
bond 


9 4-9 5 
(n-Hexane) 


5 


nBu 




Single- 
bond 


8 3-8 4 
(n-Hexane) 


6 


nBu 


-0^" C (Me) 3 


Single- 
bond 


1H-NMR (CDCh) 
G.97(3H.t, J-7.3) . 1.37(9H,s), 
1.4-1.5(2H,m). 1.7-1.9(2H.m). 
2.86(2H.t. J-7.8) . 6.57(lH,d,J- 
2.3), 7.58(lH,d, J-8.7) . 7.77 
(lH.s). 7.97(lH.d. J-8.7) , 8.03 
(lH.d, J-2.3) , lO.O(lH.brs) 


7 


nBu 


Me0 -O 


Single- 
bond 


8 2-8 4 
( n-Hexane ) 


8 


nBu 


^ 0M ' 


Single- 
bond 


4 9-5 1 
(n-Hexane) 
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Table 1 (continued) 



cample 




R2 


A 


Melting point (°C) 
(Recrystallization solvent) 


9 


n B u 


-<>-OMe 


Single- 
bond 


' 10 8-109 
( n-Hexane ) 


0 


n B u 


M e 0^— ^0 M e 


Single- 
bond 


12 9-132 
( n-Hexane ) 


1 


n B u 


/=^0 M e 
— <^ y~ 0 M e 


Single- 
bond 


14 3-144 

(Diethyl ether— n-hexane) 


2 


n B u 


M e 0 y — . 
MeO~V 


Single- 
bond 


10 1-10 3 

(Diethyl ether-n-hexane) 


3 


n B u 


/=^r 0 M e 


Single- 
bond 


9 2-94 

(Diethyl ether-n-hexane) 


4 


n B u 


M e 0 c 0 M e 

\> 0Me 


Single- 
bond 


115-117 

(Ethyl acetate-n-hexane) 


5 


E t 


v^OM e 
-< >- OM e 
^OMe 


Single- 
bond 


14 1-14 3 

(Ethyl acetate-n-hexane) 


6 


n P r 


/=<r 0 M e 
^OMe 


Single- 
bond 


119-121 

(Diethyl ether-n-hexane) 


7 


>- 


s=<r 0 M e 
~\>OMe 
^OM e 


Single- 
bond 


19 8-201 

(Ethyl acetate-n-hexane) 


8 


n P e 


— -OM e 
—4 >- OM e 
^OM e 


Single- 
bond 


116-118 
( n-Hexane ) 


9 


P h 


z=c- 0 M e 
\>OMe 
^OM e 


Single- 
bond 


18 5-187 

(Ethyl acetate-n-hexane) 



WO 95/35298 

Translation Supplied by Rising Sun Communications Ltd. 
http://vrww.risingsun.co.uk 



-53- 

Tab 1 e 1 (continued) 



ample 


Rl 


R2 


A 


Melting point (°C) 
(Recrystallization solvent) 


0 


n B u 




Single- 
bond 


10 0-102 

(Diethyl ether-n-hexane) 


1 


n B u 


— ^~^>— 0 - n B u 


Single- 
bond 


8 7-90 
( n-Hexane ) 


2 


n B u 




Single- 
bond 


9 9-100 
( n-Hexane) 


3 


n B u 




Single- 
bond 


10 7-109 
(Diethyl ether) 


4 


n B u 




Single- 
bond 


8 1-8 2 
( n-Hexane ) 


5 


n B u 


-0- c< 


Single- 
bond 


9 2-94 
(Diethyl ether) 


6 


n B u 




Single- 
bond 


9 7-99 
( n-Hexane ) 


7 


n B u 




Single- 
bond 


9 3-9 5 
( n-Hexane ) 


8 


n B u 




Single- 
bond 


9 7-99 
( n-Hexane) 


9 


n B u 




Single- 
bond 


13 3-135 

(Ethyl acetate-n-hexane) 


0 


n B u 


^> N ° 2 


Single- 
bond 


14 3-145 

(Ethyl acetate-n-hexane) 
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Table 1 (continued) 



:ample 


Ri 


R2 


A 


Melting point (°C) 
(Recrystallization solvent) 


1 


E t 




Single- 
bond 


12 5-127 

(Diethyl ether-n-hexane) 


2 


n B u 




Single- 
bond 


8 4-87 
( n-Hexane ) 


3 


n B u 


-Q^ CF 3 


Single- 
bond 


9 5-97 
( n-Hexane ) 


4 


n B u 


C O O M e 


Single- 
bond 


12 2-123 
( n-Hexane ) 


5 


n B u 


-o~o 


Single- 
bond 


13 9-141 

(Ethyl acetate-n-hexane) 


6 


n B u 




Single- 
bond 


119-121 

(Ethyl acetate-n-hexane) 


7 


n B u 


0 

-<Q^CH 2 -P(OEt) 2 


Single- 
bond 


5 7-60 

(Ethyl acetate-n-hexane) 


8 


n B u 


-O 


Single- 
bond 


8 2-8 4 

(Diethyl ether-n-hexane) 


9 


n B u 


C £ 

-o 


Single- 
bond 


10 3-105 

(Ethyl acetate-n-hexane) 


0 


n B u 




Single- 
bond 


9 2-93 

(Diethyl ether-n-hexane) 


1 


n B u 


P h 


-CH 2 - 


8 0-82 

(Diethyl ether-n-hexane) 
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Tab 1 e 1 (continued) 



ample 


Ri 


R2 


A 


Melting point (°C) 
(Recrystallization solvent) 


2 


n B u 




-CH 2 - 


7 3-75 

(Diethyl ether-n-hexane) 


3 


n B u 


P h 


" C 2 H 4- 


x tl — IN M K ^ L U L £ 3 ) 

0.95(3H.t,J«7.3), 1.3-1.5 
(2H.m). 1.7-1.8(2H f m), 2.80 
(2H.t, J-7.8) , 2.88(2H.t.J- 
7.5). 3.09(2H. t. J-7.5) , 6.53 
(lH.d. J-2.2). 7.2-7.3(5H.m) . 
7.60(lH,s). 7.95(lH.d. J-2.2) . 
9.23(lH.brs) 


4 


n B u 


P h 0 - 


-CH 2 - 


10 8-109 
( n-Hexane) 


5 


n B u 


-o-O- Ci 


-CH 2 - 


14 0-142 

(Ethyl acetate-n-hexane) 


6 


n B u 


0 M e 
^OM e 


-CH-CH- 


13 4-137 

(Ethyl acetate-n-hexane) 
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Table 2 

9 

H N (NH) n - C - A - R2 
Rl A N^R3 



Me : methyl group, Et : ethyl group, nPr : n-propyl group, 

nBu : n-butyl group, tBu : t-butyl group, nPe : n-pentyl group, 

Ph : phenyl group, Ac : acetyl group 





Rl 


R2 


R3 


A 


n 


Melting point (°C) 
(Recrystallization solvent) 


7 


nBu 




H 


Single- 
bond 


0 


i u "\r lvi T? f p n P o n> i 

- 1 rl — iN M K \ L) V 3 J 

0.95(3H.t. J-T.4), 1.2-2.1 
(14H,m) c 2.4-2.6(lH,m),2.81 
(2H, t, J-7.8) , 6.54(lH,d.J- 
2 21 7 62flH.s). 8.00(lH,d. 

Ct • St J ■ 1 t \t mt \ A mm i J ; | *J«\#W\^«» v» I 

J-2.2) .9.29(lH.brs) 


o 
o 


n d u 


c OMe 

MeO— <^ \_ 


ii 


Single- 
bond 


o 

\j 


14 1-14 2 
(Ethanol-n-hexane) 


9 


Me0 O 


c OMg 


H 


Single- 
bond 


0 


2 0 9-211 
(Methylene chloride-Gthyl 

acetate) 


0 


u 




H 


Single- 
bond 


0 


2 0 6-208 
(Methylene chloride-ethyl 

acetate) 


1 


nBu 


c OMe 

MeO^— * 


H 


Single- 
bond 


0 


13 6-137 

( E thano 1 -n-hexane ) 


2 


M e 


MeO^ 

Me0 -x~>- 

MeO>-^ 


H 


Single- 
bond 


0 


17 3-175 
(Ethanol-n-hexane) 


3 


nBu 


MeO^ 

MeO>—^ 


Me 


Single- 
bond 


0 


12 7-129 
(Ethanol-n-hexane) 


4 


CH 2 -CH-C 2 H 4 - 


MeO-^ 

He0H C>-" 

MgO-^-^ 


H 


Single- 
bond 


0 


10 4-106 

(Ethyl acetate-n-hexane) 
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Table 2 < continued) 





Ri 


R2 


R3 


A 


n 


Melting point (°C) 
(Recrystallization solvent) 


5 


Et-0-CH 2 - 


MeO-^ 

MeO^-^ 


H 


Single- 
bond 


0 


13 8-140 

(Ethyl acetate-n-hexane) 


6 


He 


MeO-^ 

MeO-^^ 


H 


Single- 
bond 


0 


16 3-165 
(Chloroform-ethyl acetate) 


7 


Me^ k 


MeO^ 

Me0 ^C~>- 

MeO>-^ 


H 


Single- 
bond 


0 


16 6-168 

(Ethyl acetate-n-hexane) 


8 




MeO^ 

MeO-^^ 


H 


Single- 
bond 


0 


19 3-195 
(Methylene chloride- 
diethyl ether) 


9 


Me 


MeO^ 

MeO->-^ 


H 


Single- 
bond 


0 


17 4-176 
(Methylene chloride- 
diethyl ether) 


0 


Me-^ 


MeO^ 

MeO>— " 


H 


Single- 
bond 


0 


2 0 3-205 
(Methylene chloride- 
diethyl ether) 


1 


o- 


MeO^ 

Me0 -v_>- 


H 


Single-' 
bond 


0 


17 5-177 
(Methylene chloride- 
ether acetate) 


2 




MeO-^-^ 


H 


Single- 
bond 


0 


19 2-194 
(Methylene chloride- 
diethyl ether) 


3 




MeO-^ 

Me0 -v^- 

MeO->-^ 


H 


Single- 
bond 


0 


18 1-18 3 
(Methylene chloride- 
diethyl ether) 


. 4 


MeO-^ 

MeoV>- 


MeO^ 

MeO-^^ 


H 


Single- 
bond 


0 


2 2 4-226 
(Methylene chloride- 
diethyl ether) 


: 5 




MeO ^ 

-2.-0- 


H 


Single- 
bond 


0 


2 14-216 
(Methylene chloride- 
diethyl ether) 
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Table 2 ( continued) 



• 


Rl 


R2 


R3 


A 


n 


Melting point (°C) 
(Recrystallization solvent) 


6 


, ^ CI 

O- 


MeO^ 


H 


Single- 
bond 


0 


19 0-192 
(Methylene chloride- 
diethyl ether) 


7 


o- 


MeO^ 

MeO-^-^ 


H 


Single- 
bond 


0 


2 2 2-224 
(Chloroform-ethyl acetate) 


8 




MeO^ 

MeO->-^ 


H 


Single- 
bond 


0 


19 3-195 
(Chloroform-ethyl acetate) 


9 




MeO-^ 


H 


Single- 
bond 


0 


18 9-191 
(Methylene chloride- 
diethyl ether) 


0 


U 


MeO^ 


H 


Single- 
bond 


0 


17 4-176 
(Methylene chloride- 
ethyl acetate) 


1 




MeO^ 


H 


Single- 
bond 


0 


19 1-19 3 1 
(Methylene chloride- 
diethyl ether) 


2 


W 


MeO^ 

MeO->-^ 


H 


Single- 
bond 


0 


19 8-200 
(Methylene chloride- 
ethyl acetate) 


3 




MeO^ 

MeO-<Q>_ 
MeO->-^ 


H 


Single- 
bond 


0 


15 7-159 
(Ethyl acetate) 


4 


n B u 


MeO^, 

MeO->-^ 


H 


Single- 
bond 


0 


15 9-161 
(Ethanol-n-hexane) 


5 


n B u 


MeO^ 

MeO->-^ 


H 


Single- 
bond 


0 


7 9-81 

(Diethyl ether-n-hexane) 


6 


n B u 


MeO^ 

nBuO^~V- 
MeO->-^ 


H 


Single- 
bond 


0 


9 8-100 
( n-Hexane) 
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Table 2 ( continued) 





Ri 


R2 


R3 


A 


n 


Melting point (°C) 
(Recrystallization solvent) 


7 


n B u 


MeO ^ 

PhCH 2°^>- 
MeO 


H 


Single- 
bond 


0 


8 2-85 
(Ethanol-n-hexane) 


8 


n B u 


MeO^ 

MeO->-^ 


H 


Single- 
bond 


0 


15 8-160 

(Ethyl acetate-n-hexane) 


9 


n B u 


MeO^ 

MeO-^-^ 


H 


Single- 
bond 


0 


18 2-184 

(Ethyl acetate-n-hexane) 


0 


n B u 




H 


Single- 
bond 


0 


13 2-135 

(Ethyl acetate-n-hexane) 


1 


n B u 




H 


Single- 
bond 


0 


111-113 

(Diethyl ether-n-hexane) 


2 


I M e 


CP 


H 


Single- 
bond 


0 


15 4-155 
(Ethanol-n-hexane) 


3 


n P r 




H 


Single- 
bond 


0 


13 9-141 

(Diethyl ether-n-hexane) 


4 




cP 


H 


Single- 
bond 


0 


10 2-104 
( n-Hexane ) 


5 


n P e 




H 


Single- 
bond 


0 


9 3-9 5 
( n-Hexane ) 


6 


P h 


CP 


H 


Single- 
bond 


0 


14 3-145 

(Diethyl ether-n-hexane) 


7 


n B u 


F3C ^> 


H 


Single- 
bond 


0 


4 6-4 8 

(Ethyl acetate-n-hexane) 
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Table 2 ( continued) 



t. 


Rl 


R2 


R3 


A 


n 


Melting point (°C) 
(Recrystallization solvent) 


8 


n B u 




H 


Single- 
bond 


0 


10 8—110 
( n-Hexane ) 


9 


n B u 


::s> 


H 


Single- 
bond 


0 


9 2.5-9 4.5 
( n-Hexane) 


' 0 


n B u 


CP 


H 


Single- 
bond 


0 


10 6-108 
( n-Hexane) 


i 1 


n B u 


» c O- 


H 


Single- 
bond 


0 


12 3-125 
(Ethanol-n-hexane) 


I 2 


n B u 




H 


Single- 
bond 


0 


12 3-125 

(Diethyl ether-n-hexane) 


1 3 


n B u 




H 


Single- 
bond 


0 


13 9-140 
(Ethanol-n-hexane) 


i 4 


n B u 


MeO^ 
MeO^^ 


H 




0 


12 1-12 3 

(ethyl acetate-n-hexane) 


i 5 


n B u 


ph O- 


H 


-CH=CH- 


0 


19 4-196 
(Ethanol-n-hexane) 


i 6 


n B u 




H 


Single- 
bond 


1 


2 2 2 (Decomposition) 
(Ethanol-n-hexane) 


i 7 


P h 


HeO^ 
MeO->— " 


H 


Single- 
bond 


1 


2 5 0 (Decomposition) 
(Methanol -n-hexane) 


1 8 


n B u 




H 


Single- 
bond 


1 


2 4 7 (Decomposition) 
(Ethanol-n-hexane) 
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Table 2 < continued) 



K. 
i 


Rl 


R2 


R3 


A 


n 


Melting point (°c) 
(Recrystallization solvent) 


9 


P h 


a? 3 


H 


Single- 
bond 


1 


2 6 3 (Decomposition) 
(Ethanol-n-hexane) 


0 0 


CH 3-f H - C 2 H 4" 
OH 


MeO>-^ 


H 


Single- 
bond 


0 


12 8-130 
(Methylene chloride- 
n-hexane) 


0 1 


CH 3^ H " C 2 H 4- 
OH 


MeO-__ 
MeO->~^ 


H 


Single- 
bond 


0 


1 5 3 ~ 1 5 5 

(E thano 1 -n-hexane ) 


0 2 


CH 3 -CH-C 2 H 4 -. 
OH 


phCH 2 °-sD^ 

MeO 


H 


Single- 
bond 


0 


1 2 7~ 1 2 9 

(Ethyl acetate-n-hexane) 
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Table 3 



HN (NH) n -C-A-R2 

r"N— N 

Rl -Si^Y^R3 
R4 



Me : methy group, nBu : n-butyl group 



L 


Rl 


R2 


R3 


R4 


A 


n 


Melting point (°C) 
(Recrystallization solvent) 


0 3 


nBu 


MeO ^ 


Me 


CI 


Single- 
bond 


0 


10 6-108 
(Ethanol-n-hexane) 


0 4 


nBu 


MeO^ 

MeO 2*^7 


H 


CI 


Single- 
bond 


0 


14 2-143 
(Ethanol-n-hexane) 


0 5 


nBu 


MeO^ 

MeO->-^ 


H 


Br 


Single- 
bond 


0 


14 6-148 
(Ethanol-n-hexane) 


0 6 


nBu 




H 


CI 


Single- 
bond 


0 


13 3-135 

(Diethyl ether-n-hexane) 
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Table 4 

HN (NH) „ -Q-A-R2 

R5 



R4 

Me :. methyl group, Et : ethyl group, nBu : n-butyl group, Ph : phenyl group 





Rl 


RE 


R2 


R3 


R4 


Q 


A * 


n 


Meltine Doint (V\ 
(reclystallization 
solvent) 


D 7 


H 


H 




H 


H 


0 
II 

c 


SB 


0 


1 R R ^ 1 8 7 

1 O u J. O l 

(Methylene chloride 
-n-hexane) 


) 8 


nBu 


H 


MeO^ 

MeO 


Me 


0 

-lioEt 


o 
II 

c 


SB 


0 


-LOO 1 4 U 

(Ethyl acetate- 
n-hexane) 


) 9 


nBu 


H 


MeO ->-^ 


nBu 


H 


o 

II 
c 


SB 


0 


Q 5 — q 7 
(Ethyl acetate- 
n-hexane) 


L 0 


nBu 


H 


MeO>-^ 


nBu 


Me 


0 

II 

c 


SB 


0 


9 6-9 8 
(Ethyl acetate- 
n-hexane) 


L 1 


nBu 


H 


MeO^ 

MeO ->-^ 


Ph 


H 


0 

II 

c 


SB 


0 


19 0-192 
(Methylene chloride 
-diethyl ether) 


. 2 


nBu 


H 


Me0-_ 

Me0 3^^ 


Ph 


PhCH 2 - 


0 

II 

c 


SB 


0 


14 9-151 
(Ethyl acetate- 

n-hexane) 


3 


nBu 


H 


MeO^ 

MeO 


Ph 


PhS 


0 

II 
c 


SB 


0 


111-113 
(Ethyl acetate- 

n-hexane) 


4 


nBu 


H 


MeO-^ 

MeO 


H 


nBu 


0 

II 
c 


SB 


0 


8 1-83 
(n-Hexane) 


5 


nBu 


H 


MeO^ 

MeO 3^-^ 


H 


Ph 


0 

II 

c 


SB 


0 


13 9-141 
(Ethyl acetate- 

n-hexane) 
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Tab 1 e 4 (continued) 



K. 

1 


Rl 


R5 


R2 


R3 


R4 


Q 


A* 


n 


Melting point (t) 
(reclystallization 
solvent) 


1 6 


nBu 


Me 


MeO 


H 


H 


0 
II 
C 


SB 


0 


14 5-147 
(Methylene chloride 
-n-hexane) 


1 7 


-CH 2 CH 2 CH 2 CH 2 - 


MeO 


H 


H 


0 
II 

c 


SB 


0 


10 2-104 
(Methylene chloride 
-n-hexane) 


1 8 


Me-C-CH 0 CH 0 - 
II 2 2 
0 


H 


MeO 


H 


H 


0 

II 
c 


SB 


0 


115-117 
(Methylene chloride 
-n-hexane) 


1 9 


Et-S-CH 2 - 


H 




H 


H 


0 

II 
c 


SB 


0 


8 0-82 
(Ethyl acetate- 
-n-hexane) 


2 0 


MeS-CH CHg- 


H 


MeO-, 


H 


H 


0 

II 
c 


SB 


0 


113-115 
(Methylene chloride 

-diethyl ether) 


2 1 




H 


MeO-^, 


H 


H 


0 

II 
c 


SB 


0 


17 9-18 1 
(Methylene chloride 
-diethyl ether) 


2 2 


nBu 


H 




H 


H 


0 

II 
c 


SB 


0 


9 8-100 
(Diethyl ether) 


2 3 


nBu 


H 


O0CF3 


H 


H 


0 

II 
c 


SB 


0 


7 3-7 5 
(n-Hexane) 


2 4 


nBu 


H 




H 


H 


0 

II 
c 


SB 


0 


12 9-131 

(n-Hexane) 


2 5 


nBu 


H 




H 


H 


0 

II 
c 


SB 


0 


9 1-9 3 
(Diethyl ether- 
n-hexane) 


> 6 


nBu 


H 


lis-! 1 - 


H 


H 


0 

II 
c 


SB 


0 


9 1-93 
(n-Hexane) 
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Tab 1 e 4 (continued) 



X. 

1 


Rl 


R5 


R2 


R3 


R4 


Q 


A* 


n 


Melting point (t) 
(Reclystallization 
solvent) 


2 7 


nBu 


H 


P h 


H 


H 


so 2 


SB 


0 


>3 0 0t 
(Ethyl acetate- 
n-hexane) 


2 8 


nBu 


H 


01 -a, 


H 


H 


so 2 


SB 


0 


> 3 0 0t 
(Ethyl acetate- 
n-hexane) ! 



tin column A, "SB" means "Single bond". 
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Table 5 

R6 0 
R ° II 

N - C - A - 

R5 Y 

V^N— N 
R l ^*N^\^R3 
R4 



Me : methyl group, nBu : n-butyl group 





Rl 


R5 


R2 


R3 


R4 


R6 


A* 


Melting point (t) 
(Reclystallization 
solvent) 


2 9 


nBu 


H 


MeO^ 

MeO>-^ 


H 


H 


Me 


SB 


9 3-9 5 
(Ethyl acetate- 
n-hexane) 


10 


nBu 


H 


MeO^ 

MeO->— " 


H 


H 


Ph-CH 2 - 


SB 


1 H-NMR(CDC1 3 ) 
0.76(3H. t, J-7.2) . 
0.9-1.1(2H,b),1.3- 
1.4(2H.m). 2.51(2H, 
t,J-7.4). 3.47(6H. 
s), 3.74(3H.s), 
5.33(2H,brs) , 5.83 
(lH.s). 6.60(2H.s). 
6.68(lH,d. J-2.0) , 
7.1-7.3(5H.m). 
8.24(lH.d, J-2.0) 


3 1 


nBu 


H 


MeO->-^ 


H 


H 


» ^C_ 0Me 

^ OMe 


SB 


12 7-129 
(Ethyl acetate- 

n-hexane) 


3 2 


nBu 


H 




H 


H 


CI > — 


SB 


119-121 
(Diethyl ether- 
n-hexane) 


3 3 


Me 


H 


MgO^ 

MeO 


H 


H 


^OMe 


SB 


18 0-182 
(Methylene chloride- 
n-hexane) 


3 4 


nBu 


H 




H 


H 




SB 


111-113 
(Diethyl ether- 

n-hexane) 



In column A, "SB" means "Single bond". 
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Given below are Pharmacological Test Examples for 
the compounds of the invention and Formulation Examples 
for pharmaceutical compositions containing the compounds 
of the invention. 
Pharmacological Test Example 1 

Six-week-old male Wistar rats were used as subjects 
(each group: 7 rats). The pain threshold of each rat's 
left hind paw was measured using Analgesy-Meter (Unicom) 
based on the method of Randall-Selitto [Randall, L.O. and 
Selitto, J.J., Arch. Int. Pharmacodyn. , lll f 409 (1957)]. 
The value thus obtained was termed "pre-value" . 

After one hour from the measurement, 0.1 ml of a 
20% yeast suspension was subcutaneously injected to the 
left hind paw of each rat. Immediately after the 
injection, a 5% gum arabic suspension containing the 
compound of the invention was orally given to the rats of 
test group in an amount of 10 ml/kg, whereas a 5% gum 
arabic suspension (free of the compound of the invention) 
was given to the rats of control group likewise. 

The pain threshold of each rat's left hind paw was 
measured in the same manner as mentioned above every one 
hour after the yeast injection. The value thus obtained 
was termed "post-value". 

The recovery rate of the pain threshold was 
calculated from these values (post-values) and the pre- 
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values of the rats in each group, by means of the 
following formula. 

Recovery rate of pain threshold (%) = 

(Test group average post-value) — (Control group average post-value) 

xlOO 

(Control group average pre-value) — (Control group average post-value) 

Table 6 shows the results (the highest recovery 
rates) . 
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Table 6 



Ex. No. 


Recovery rate 
(%) 


Dosage 
(mg/kg) 


Time to measure 
(hours later) 


1 


41.5 


3 


3 


7 


44.1 


3 


4 


14 


51.6 


3 


4 


19 


53.9 


3 


3 j 


21 


54.0 


3 


4 


23 


45.1 


3 


1 


32 


43.0 


3 


3 


36 


32.7 


1 


3 


48 


52.2 


1 


3 


52 


79.6 


3 


3 


54 


55.7 


1 


4 


55 


73.7 


3 ! 


3 


69 


38.7 




3 


70 


•36.8 




3 


74 


43.9 




2 


76 


57.6 




2 


77 


41.6 




3 


79 


32.1 




3 


88 


76.4 


3 


4 
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Table 6 (continued) 



Ex. No. 


Recovery rate 
(*) 


Dosage 
(rag/kg) 


Time to measure 
(hours later) 


92 


39.7 


1 


3 


93 


32.6 


1 


4 


94 


31.3 


1 


3 


96 


35.0 




2 


97 


51.5 




4 


104 


78.5 


3 


3 


111 


62.0 


3 


4 


115 


61.0 


3 


4 


120 


63.8 


3 


4 


121 


46.2 


3 


3 | 


127 


36.4 


1 


3 


134 


115.4 


3 


3 



Pharmacological Test Example 2 

Using 6 -week-old male Wis tar rats (each group: 7 
rats), the pain threshold of each rat's left hind paw was 
measured using Analgesy-Meter (Unicom) based on the method 
of Randall-Selitto [Randall, L.O. and Selitto, J.J., Arch. 
Int. Pharmacodyn . , 111, 409 (1957)]. The value thus 
obtained was termed "pre-value" . 

After one hour from the measurement, a 5% gum arabic 
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suspension containing the compound of the invention was 
orally given to the rats of test group in an amount of 10 
ml/kg so that the dosage of the compound of the invention 
was 1 mg/kg, whereas a 5% gum arabic suspension (free of 
the compound of the invention) was given to the rats of 
control group likewise. One hour later, a physiological 
saline solution containing substance P (25 ng/0.1 ml) was 
subcutaneous ly injected to the left hind paw of each rat. 

The pain threshold of each rat's left hind paw was 
measured in the same manner as above at a certain time 
after the injection of substance P. The value thus 
obtained was termed "post-value". 

The recovery rate of the pain threshold was 
calculated from these values (post-values) and the pre- 
values of the rats in each group, by means of the 
following formula. 

Recovery rate of pain threshold (%) = 

(Test group average post-value) - (Control group average post-value) 

: xlOO 

(Control group average pre-value) - (Control group average post-value) 

Table 7 shows the results (the highest recovery 
rates) . 
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Table 7 



c. No. 


Recovery rate 


Time lo 


Ex. No. 


Recovery rate 


Time to 




(%) 


measure 




(%) 


measure 


1 


72.3 


60 min. later 


23 


52.9 


30 min. later 


2 


40.2 


60 min. later 


24 


41.3 


60 min. later 


3 


33.3 


30 min. later 


25 


46.0 


15 min. later 


5 


51.9 


30 min. later 


26 


55.8 


60 min. later 


7 


52.3 


60 min. later 


29 


56.2 


30 min. later 


8 


83.9 


60 min. later 


32 


86.6 


60 min. later 


9 


56.2 


60 min. later 


1 33 


90.1 


30 min. later 


11 


48.8 


60 min. later 


34 


58.2 


60 min. later 


12 


58.8 


60 min. later 


35 


102.5 


60 min. later 


13 


32.7 


15 min. later 


! 38 


67.2 


15 min. later 


14 


69.5 j 


15 min. later 


* 

41 


67.4 


30 min. later 


16 


35.1 


30 min. later 


42 


51.8 


60 min. later 


17 


95.9 


60 min. later 


44 


44.1 


30 min. later 


19 


91.7 


60 min. later 


45 


54.8 


15 min. later 


20 


33.8 


30 min. later 


46 


109.0 


30 min. later 


21 


81.3 


60 min. later 


48 


80.4 


60 min. later 


22 


54.4 


60 min. later 


50 


53.0 


30 min. later 



dosage = 10 mg/kg 
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Table 7 (continued) 



. No. 


Recovery rate 


Time to 


Ex. No. 


Recovery rale 


Time to 




(%") 


m ensure 




(%) 


measure 




65 1 


min liifer 

~J\J 111111. IdLt. 1 


113 


44.4 


15 min. later 


53 


58 7 


30 min later 


115 


55.6 


30 min. later 


65 


32.0 


30 min later 

*J \J 1 1 1 J 1 1 . X tA iv 1 


117 


37.2 


30 min. later 


80 


30.4 


15 min later 

X 1111.41. ItllVt 


118 


33.5 


30 min. later 


81 


31.2 


15 min. later 

■X «^ mill* * *v « w x 


119 


38.1 


15 min. later 


88 


59.5 


60 min. later 


120 


71.4 


60 min. later 


89 


33.3 


1 5 min later 


121 


73.3 


60 min. later 


90 


53.1 


min later 

—f \J HUH. 1 CLIV^ L 


122 


30.6 


60 min. later 


91 


53.1 


30 min. later 


123 


32.5 


30 min. later 


95 


38.4 


15 min. later 


124 


53.8 


15 min. later 


96 


102.0 


60 min. later 


125 


33.7 


30 min. later 


.03 


35.0 


30 min. later 


129 


39.7 


60 min. later 


.04 


63.5 


60 min. later 


133 


36.4 


60 min. later 


.11 


62.1 


30 min. later 


134 


100.7 


60 min. later 


.12 


37.9 


15 min. later 
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As shown in Tables 6 and 7, the compounds of the 
invention produce excellent analgesic effects. 
Formulation Example 1 Manufacture of tablets 

Using the compound of the invention obtained in 
Example 1 as an active ingredient , tablets (2000 tables) 
each containing 300 mg of the active ingredient were 
manufactured according to the following formula: 



Compound of Example 1 600 g 

Lactose (product of Japanese pharmacopoeia: JP) 67 g 

Corn starch (JP) 33 g 

Calcium carboxymethyl cellulose (JP) 25 g 

Methyl cellulose (JP) 12 g 

Magnesium stearate (JP) 3 g 



More specifically, the compound of Example 1, 
lactose, corn starch and calcium carboxymethyl cellulose 
according to the above formula were fully blended and 
granulated using an aqueous solution of methyl cellulose. 
The granulated mixture was passed through a 24-mesh sieve 
and the granules under the sieve were mixed with 
magnesium stearate and compression-molded into tablets to 
provide the object tablets. 

Formulation Example 2 Manufacture of capsules 

Using the compound of the invention obtained in 
Example 32 as an active ingredient, hard gelatin capsules 
(2000 units) each containing 200 mg of the active 
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ingredient were manufactured according to the following 
formula: 



Compound of Example 32 400 g 

Crystalline cellulose (JP) 60 g 

Corn starch (JP) 34 g 

Talc (JP) 4 g 

Magnesium stearate (JP) 2 g 



More specif ically f the ingredients according to the 
above formula were finely pulverized and blended to give 
a homogeneous composition. This composition was filled 
into proper-sized gelatin capsule shells for oral 
administration to provide the object capsules. 

Industrial Applicability 

The pyrazolo[ l,5-a]pyrimidine derivatives according 
to the present invention have potent analgesic effects 
and are useful as analgesics . 
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1. A pyrazolo[ 1, 5-a]pyrimidine derivative of the 
following formula (1): 
R6 n 

N — (NH) n -Q- A-R2 

(1) 

R3 

wherein R 1 is hydrogen , lower alkyl which may have 

thienyl, lower alkoxy, lower alkylthio, oxo or hydroxyl 

as a substituent, cycloalkyl, thienyl, furyl, lower 

alkenyl, or phenyl which may have 1 to 3 substituents 

selected from the group consisting of lower alkyl, lower 

2 

alkoxy, phenylthio and halogen; R is naphthyl, 
cycloalkyl, furyl, thienyl, optionally halogen- 
substituted pyridyl, optionally halogen-substituted 
phenoxy, or phenyl which may have 1 to 3 substituents 
selected from the group consisting of lower alkyl, lower 
alkoxy, halogen, nitro, halogen-substituted lower alkyl, 
halogen-substituted lower alkoxy, lower alkoxycarbonyl, 
hydroxyl, phenyl ( lower ) alkoxy, amino, cyano, lower 

alkanoyloxy, phenyl and di( lower) alkoxyphos- 

o 

phoryl( lower) alkyl; R is hydrogen, phenyl or lower 
4 

alkyl; R is hydrogen, lower alkyl, lower alkoxycarbonyl, 
phenyl ( lower ) alkyl , optionally phenyl thio-substituted 
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phenyl, or halogen; R 5 is hydrogen or lower alkyl; R 6 is 
hydrogen, lower alkyl , phenyl ( lower ) alkyl, or benzoyl 
having 1 to 3 substituents selected from the group 
consisting of lower alkoxy, halogen-substituted lower 
alkyl and halogen; R 1 and R 5 may conjointly form lower 
alkylene; Q is carbonyl or sulfonyl; A is a single bond, 
lower alkylene or lower alkenylene; and n is 0 or 1. 

2. A pyrazolo[l / 5-a]pyrimidine derivative 

according to claim 1 which is selected from the group 

consisting of compounds of formula (1) wherein Q is 

carbonyl and n is 0, compounds wherein Q is carbonyl, n 

is 1, R 1 is lower alkyl or phenyl, R 2 is phenyl having 1 

to 3 substituents' selected from the group consisting of 

3 4 

lower alkoxy and halogen-substituted lower alkyl, R , R , 
R 5 and R 6 are each hydrogen, and A is a single bond; and 

compounds wherein Q is sulfonyl, n is 0, R 1 is lower 

0 3 
alkyl, R is phenyl which may have 1 to 3 halogens, R , 

R 4 , R 5 and R 6 are each hydrogen, and A is a single bond. 

3. A pyrazolo[ 1 , 5-a]pyrimidine derivative 

according to claim 2 wherein R 1 is optionally lower 

alkylthio-substituted lower alkyl or optionally 

2 

phenylthio-substituted phenyl, R is phenyl having 1 to 3 

substituents selected from the group consisting of lower 

3 

alkoxy, halogen and halogen-substituted lower alkyl, R 
is hydrogen or phenyl, R 4 is hydrogen, halogen or phenyl; 
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R 5 is hydrogen; R 6 is hydrogen or benzoyl having halogen- 
substituted lower alkyl as a substituent, Q is carbonyl 
and A is a single bond. 

4. A pyrazolo [l,5-a]pyrimidine derivative 

3 4 6 

according to claim 3 wherein R , R and R are each 
hydrogen, n is O f R 1 is n-butyl and R 2 is phenyl having 

either 2 to 3 lower alkoxy groups or 1 to 2 halogen- 

1 2 
substituted lower alkyl groups , or R is phenyl and R is 

phenyl having 3 lower alkoxy groups. 

5. A pyrazolo [l,5-a]pyrimidine derivative 
according to claim 4 wherein R is 2, 4-dimethoxyphenyl, 
3,4,5-trimethoxyphenyl, 2-trif luoromethylphenyl or 2,5- 
bis ( trif luoromethyl ) phenyl . 

6. A pyrazolo[l / 5-a]pyrimidine derivative 
according to claim 5 which is selected from 5-n-butyl-7- 
(3,4, 5-trimethoxybenzoylamino)pyrazolo [ 1 f 5 -a] pyrimidine 
and 5-n-butyl-7- ( 2-trif luoromethylbenzoyl- 

amino ) pyrazolo [ 1 , 5-a ] pyrimidine . 

7. A pyrazolo [1, 5-a] pyrimidine derivative 
according to claim 6 which is 5-n-butyl-7- ( 3,4,5- 
trimethoxybenzoylamino ) pyrazolo [ 1 , 5-a ] pyrimidine . 

8. An analgesic composition which comprises an 
effective amount of a pyrazolo [ 1, 5-a] pyrimidine 
derivative defined in one of claims 1-7 and a 
pharmaceutical^ acceptable carrier. 
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9. An analgesic composition according to claim 8 
which comprises the pyrazolo [ 1 , 5-a]pyrimidine derivative 
defined in claim 7 as an active ingredient. 

10. A method for relieving pain, which comprises 
administering to a patient an effective amount of the 
pyrazolo[l,5-a]pyrimidine derivative defined in claim 1. 
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(57) Abstract 

A pyrazolo[l,5-a]pyrimidine derivative represented by general formula (1) and having such a potent analgesic 
effect that it is useful as an analgesic, wherein R f represents hydrogen, lower alkyl, cycloalkyl, thienyl, furyl, lower 
alkenyl or phenyl; R 2 represents naphthyl, cycloalkyl, furyl, thienyl, pyridyl, phenoxy or phenyl; R 3 represents 
hydrogen, phenyl or lower alkyl; R* represents hydrogen, lower alkyl, lower alkoxy-carbonyl pheny -substituted 
lower alkylT phenyl or halogen; R 5 represents hydrogen or lower alkyl; R 6 represents hydrogen, lower alkyl, phenyl- 
substituted lower alkyl or benzoyl; Q represents carbonyl or sulfonyl; A represents a single bond, lower alkylene or 
lower alkenylene; and n represents 0 or 1. 
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y Hr 5 Fi^tfflti £ 0 

10 ^©^IBCJS^-r * KIR bTtis 3&^#J <t L T#Jx. (fzK> 
-x f- Jl T Jl =» - ;K v ? o n* - ;K 7° n hf V y 7 U =i - 

{k-f VXf 7'J^7^3-;K # y # 4- V -Hi f- b y v Jl 

fniHiiixfiHi^iffitHo las. c©j§^ 
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^ig^m^j^t-'t^^tis^t — « ^ (i) 
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10 KUTft^SnSo fll 8k A^k $t#k «»flk 

?L£k 0&#J&tf# ^^1*0 Pf£-^ £ *U 

so * © fls © * «sA©eft*K«k?)3ia:»w*ti**<H 

KIT, *»W*3EC# U < WW-TSfc^N *»W<k-& 
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i 

7-7;;-5-n-7'f^h°7V"p CI. 5 - a 1 h° 

u $ v y (D m jt 

5 XH ( 1 ) 

3 - 7 k°7 7-;P 1 0 0 g i 3 V 
f-;l/XXf ;H 9 0 g(D 1 2 Om 1 IfeWL*: 

ioo'c-esi^raintfeai«ELfco Mnv^Mffi 

10 *ft I& ^ f- ;l/ ^ - -r T 4r h — h U ^ T* JIM & 

8fc & U T> 5 - n - -f f- Jl - 7 - t K o * 5/ tf 5 V o 

[ 1 , 5 - a ] h° U 5 V y © m ft 1 8 4 g £ # fc„ 
II ( 2 ) 

Jhieil ( 1 ) -C ?# y> ti fz. m H 4 0 g © h JV x. y 

15 4 0 0 mliiHi:> U > 8 0 m 1 & £>* h U 

if ;UT ^ V 4 4 m 1 £Jjp x.. 4 Bf H Jp Hfc S jjfg Ufc 0 EL 

tit h 'J ^At^fDls was 

20 ^AT-^iu «jE*«tLfco »e»nfc3saE*->u*y 

- "\ If > = 1 : 9) T ft g[ L T\ 5-n-7'f-^-7 
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-^DPb°77D (1, 5 - a ] t° 'J ; ^ > © ^ f i 

4 1 g fcWfco 
( 3 ) 

±§BXfl (2) "C ft b tl t: it 4t to 2 1 g £ 2 5 % 7 > 
5 ti7*l 0 Om 1 i^XfV 1/ 7. ^ Efi J- # A U 

i i o °c "c i 2 b# isi Ao m u /Co ft w in t fc «g n £ at 

3t U zfcife&> ? n o * ;U A - n - > X *) ?S*£ B B H 

L T> 7-7;7-5-n-yf;l/b 0 7yD CI, 5 - 
a ) k°'J ;^>©ifelS B B B l 8. 4 g ( ft j£ : 12 4- 
10 1 2 6 °C) £#fco 

(1) 7 - 7 ; -/ - 5 - if ;Hf7 '/ d CI, 5 - a ] fcf 
>; S > ( ft j£ : 1 7 5 ~ 1 7 7 °C. W & b b b & & : W? Wt 
jif-jl- n - if > ) 
15 (2) 7-7;y-5-n-7°ok 0 ;l/t 0 7V'n (1, 5 - 
a ] h° 'J S y > (ftjft : 1 3 8 ~ 1 4 0 °C. 5 & ft ft ft 

(3 ) 7 _ 7 c j - 5 _ ? o 7° n b° ;P h° 5 V o [ 1 , 5 
- a ] tf 'J 5 V s > ( ft J& : 2 0 6 ~ 2 0 9 °C. If A ft 

20 i : ^ dp^;1/A - n - ^^tV) 

(4) 7-7; y-5-n-^>f;l/b°7V'D CI, 5 - 
a ) b° 'J ; ^ > ( ft j& : 1 2 5 ~ 1 2 6 °C N H *£ H $ ^ 
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: ftlif^ - n - 

(5) 7 — T ^ J — 5 - 7 x - ^ b° 7 V* n ( 1, 5-a] 
b° U $ V y (Rfcjft : 2 0 7 - 2 0 9 °C\ ??& fi»f& : Wt 
H oi f- ;U - n - 'S 4- > ) 

5 (6) 7 -T i S - 5 - (4-^ h * ^ 7 x - AO h°7 7 

P CI, 5-a 3 tf U S P > ( M £ : 1 9 4 ~ 1 9 6 °C. 

(7) 7-7U-5 - ( 2 - f-i-^) t°7yn [1, 
5-a) t° U 5 S> > ( Sk A : 2 2 7 ~ 2 2 9 °C. ff ft A 

10 *gj£-:JL^y- > rt,-n-'\4-U->) 

(8) 7-T^y-5- h°7 V"n [1, 

5 - a ) t° U ^ 5? > ( M & : 2 0 3 ~ 2 0 5 °C. & £f & 
: .x. ^ / ~ Jl - n - ^ * U" > ) 

(9) 7 - 7 ; 7 - 5 - ^ f ;!/ b° 7 V* o [1, 5 - a 3 h° 
15 *) i P > ( M j& : 2 2 0 ~ 2 2 2 °C N ^ ^ H H B ^ ^ : ^ o 

p * ;l/ A - n - ^ if > ) 

(10) 7 - 7 W - 5 - n - yf ;!/ - 2 - ^ f ;l/h 0 7^P 
CI, 5 - a ] h° U ^ 5? > ( it jfit : 1 7 6 ~ 1 7 8 °C N 

20 (ll)7-TSy-5-(2 t 4-i?yf^7x-;b) h° 
7 V P C 1 , 5 - a ] t° U = v? > ( 14 j£ : 1 6 8 - 
1 7 0 °C. IS & & ffi : ^PP^;l/A-n-^ + -y->) 
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(12) 7-T;;-5 - (3, 5 - P J f- JV 7 x — ) t° 
77o CI, 5-a) fcf U 5 V > ( H £ : 18 0- 

1 8 2 °C. HftftjgjK : i^y-^-n--N**>) 

(13) 7 - T ^ 7 - 5 - (2-^ h + x -AO V* 
5 p (1, 5-a) tf'J;i?XijS:201~ 2 0 3 t, 

: y- ? J - )\s - n - y) 

(14) 7-T^y-5 - (3-y h * 7 x - Jls ) t°7 4 / 
n C 1 . 5-a] b°>J;^Xii: 195-197t, 

10 (15)7— T^y — 5 — (3, 4, ^'>7x 

- ;l/ ) t°7V*D ( 1, 5 - a ] fcf U $ V s > ( WL & : 

1 9 8-2 0 0 °C N : X-?;-)V-n-^*r 

if- y ) 

(16) 7-T^y-5 - (2-^op7x — ;l/ ) t: 7 V o 
15 CI, 5 - a ) h° U S V y ( ill j& : 2 0 8 - 2 1 0 °C. 

(17) 7-7;7-5 - (2 - 7 'J;!') t° 7 7 n CI, 5 

- a ) b° y ^ ^ > C Ak J^C : 2 0 4 - 2 0 6 °C, Slt H H B ^ 
^:^^y-;l/-n-^^if>) 

20 (18)7 - 7 ; 7 - 5 - ( 3 - 7 y /U ) t° 7 7 o CI, 5 

- a ] e'J ; > ( Bk : 2 0 8 - 2 1 0 °C. ?f H B H $ 
HE : Ji^y-;P-n-^^-9->) 
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(19) 7 -Tiy- 5- ( 2 - b°5 7o 
( 1, 5 - a ) If >J ; J? V C H J^C : 1 8 8 ~ 1 9 0 °C N 
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5 h°7V'o (1, 5 - a] k°'J ; (1^ : 2 0 7 ~ 

2 0 9 °c, mm&mm n -<\*d->) 
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(29)7 — T ^ J - 5 - n - Zf =$- - 3 - h * 1/ 77 )\< 
-^-2-^f;l/h°77n CI, 5 - a ] h° U ^ 9 J > 

CSkj^C : 1 7 8 ~ 1 8 0 °C. H & B B H & tft : % ft ^ f" U > 

- n - ^ * -U- > ) 
5 (30)7-T^y-2, 5-> ? -n-7'f-;U-3-y^;U 

k 4 7 7n CI, 5 - a ) h° U 5 ^ > 123- 

1 2 5 0 C. ?? *£ A « ft : ^^^^^-T-^-n-^^if 

>) 

(31) 7 - 7; ; - 5 - n- rf-;l/ - 2 -7x-;Pk 0 77 
10 d C 1 » 5 - a ) t° U ^i? > ( iL£ : 2 0 6 ~ 2 0 8 °C, 

(32) 7-T^y-3-0^;U-5-n-^^^l/-2- 
7 x-;l/h°7 V O CI, 5 - a ) tf <J ; ^ > ( Sk /5 : 

1 0 6 ~ 1 0 8 °C. S*£Jia&?J&:?nn*;l/A-n-'\ 

15 *--**->) 

(33) 7 -7; y-5-n-7'f^-2-7x-Jl/-3- 
(4 - (7x-;Vft) 7x-;H h°77n (1, 5 - 

a 3 fcf U S > ( Itt £ : l 3 9 ~ 1 4 1 °C. H h b h ^ Iffi 
: i? jl jIjl - )l - n - + if > ) 

20 (34) 7 -T^y-3, 5-v?-n-rf-;Hf77n CI, 
5 - a ) fc° y S 5> y ( m & : 5 8 ~ 6 0 °C. S & «P 0 « tt 
: ft $ jl f - ;l/ - n - ^ 4- If > ) 



WO 95/35298 PCT/JP95/01104 

44 

(35) 7 - 7 ; ; - 5 - n - 7'f-;b - 3 - 7 x - ;l/h° 7 V" 
p CI, 5 - a ) kf U * P y ( m & : 1 1 3 ~ 1 1 5 °C. 

(36) 7 - T ^ y - 5 - JL f- )V f- Or * f- ^ t° 5 V o CI, 

5 5 - a D h° U ^ > ( M j£ : 1 0 9-1 1 It, # & H H H 

(37) 7 -T^y- 5- (2-^f;l/ftif^) k°7 7' 

0 CI, 5-aDtfU$S?>(»jS:77~79 < C % f| 
B B B ^ : ^m^^;b-n-^^-^>) 

10 (38)7-TW-5- (4- (7x-;l/f t) 7x->/l/) 
k 0 7 7'D CI, 5 - a ] b° >J = v 5 > ( » : 18 2- 

1 8 4 °C. H m B B a & ^ : ^DDtwVA-yif^x-f 
^) 

(39) 9-7^7-5, 6, 7, 8-fh7t K o t° 7 7 
15 o (5, 1-b] +t7'J> (Hj^: 2 3 0 - 2 3 3 ^ 

nm&mm : gm^f-^-n-^^u-y) 

(40 ) 7 - T ^ 7 - 2 , 5 -^-n-7f ;l/t°7 7p CI, 
5 - a ] If U S > ( » j£ : 1 0 5 - 1 0 7 °C. H & B B B 
^ U : ^JL^^.3i--r;l/-n- / \^-9->) 

20 ###J2 

5-n-7'f ;l/-7-b F'7v?y b°7V"P CI, 5 - a ] 
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tT7 7o CI, 5 - a ] t° U S > £ g it U fco 
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7 - T ^ y - 5 - (3-t^77'f^) b° 5 -/ P CI. 

5 - a 1 tf 'J ^ 2 > <Z> g at 

6 0%7jc^>fb^-h , J l >A2. 3 gCDDMF 1 Om 1 ffil 
m m f {-x 2-yf;l/-l, 3-^^-^V^>-2-7° 
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20 - (^W^--n-^^-9-> :Sliif^=3 : 2) 
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:* ^ V "7 > - 2 - ^ y 9 y — h U 71/ 3 . 0 g £ # tz 0 
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& ± §2 T » £ tl <fc £ & 3 . 0 g i 3 - 7 ; 7 b° 
7 , /--lH. 4g0hi!/i>l. 6 m 1 i§ ^ £ 1 1 5 °C 

*^;l/^7A^D7 h^57^ - ( m ttj $ - * o o * ^ 
5 A:^;-/l/=20 : l) t sft S U ii:^od*;p 

A-n-^^iJ->J:^SIt B B H LT. 7-TW-5- 
C2-(2-^f-yl/-l, 3-> f ^-+V^>-2--r;l/) 

if il/] h° 7 V d CI, 5 - a } fcf U S V > © ^ b b 

2. 1 g^ifco 
10 ±1ET# t>tl^^ B B H 1. 0g&gm-zR(4: 

1 ) 5 0 0 ml i:git^ 8 0 XT'- tfe&# Ltc a 

s&s*Ux mm%: ? ; - - n - ^^y- > x m& a, 

15 it*: 1 6 4 ~ 1 6 6 °C N ^ B B H *g : jl ^ / - ;l/ - 
n - a, f if y 

7 - T ^ 7 - 5 - n - y ± J± - 6 - I ± J± b° 5 V o CI. 
5 - a 1 h° 'J ^ i? y CD g it 

20 • 3 - 7 ; y t° 7 7 - ;H . 8 g t . 2-^f^-3- 
t + 4 ^7°^ > - h 'J ;l/3 g® 2. 5 m 1 ^ ^ 

1 1 5 °C T- 3 . 5 m ffl in m l> fro HM>*«EES 
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g H B B 2. 4 g ^ifco 

AkJ^C : 1 5 3 ~ 1 5 5 °C. S & b b b J£ : @£ ft f* ^ 

5 mmm i 

5 - n - 7* ^ 71/ - 7 - ( 3 . 4. 5-h'jyh^r->^> 
VlrOk7LJ-ZJ b° ^ v" p CI, 5 - a 1 fc° 'J $ > O M 

7 - T ^ y - 5 - n - ZT f- Jl tf 5 7* n C 1 , 5 - a ) 

io t° y s p y i . 9 o g & b° y i? > 2 0 m 1 i? ? 

D D y ^ > 2 0 m 1 izmm U zK^M^T. CtlfC3, 
4 , 5 - h 'J ^ h * is x / ^ ^ ^ o y K 2 . 6 g © 
&m i? ? v v * ? > 1 0 m < ^ iiTU 

Ii£T*l ONf^I^bfcc ^JS?1^^^ 1 0 %^mzKfl 
15 h 'J *7 A 7jc m WL 5 0 m 1 & j&P *^ ^ o o^/l/Atiii) 

. n _/ S ^t> = i : 2) TfS^t. iCi^xf 
20 n -^^-y- >TW^ h h b UT. g ftlfc 

1 ^ d ^ 1~o 
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mmm 2 ~mmm 4 6 
mmm 1 tmrn^^xm 1 m^^-t &ft&® i&ntzo 
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§«#J4 7~^i;&fe#J9 9 

£1 Jfe 01 1 iif i:LTf 2Ii:^t#ft^<»*^fce 

10 ^to 

^ J6 00 1 0 0 

5 - (3-b Ko^v/^f ;P) - 7- (3, 4, 5 - h 
U / h ± ^ > v" d! 2k Z I ^ 2 b° 2 v" p r 1 , 5 - a ] 

15 Ii ( l ) 

3 - T ^ J t° 5 7* - 0 . 9 0 gi2-yf;l/-)S- 

# + V - 1 , 3-yt + V7>-2-^>^>l/f^ 

xxf JH. 9Og0M^>2ml|H^ 115 °C 

20 jL^;i/jL-f-;i/^5nx.. flrtfi L & & it & U s^f- 
( 2 - ^ f - ;i/ - l , 3-^t + V7V-2->f;i/) xf 
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;lO t° 5 V o (1, 5 - a ] t° "J ^ V > O M 6 & 

1 . 8 5 g & ntz 0 

an ( 2 ) 

_h IB TM# b tl ^ b b h 2 . 2 g £ Bfc m. ~ 7jc ( 4 : 1 ) 
5 5 0 0 mli:giU 5 0 °C T* 3 B 53 L tz 0 frfofe 

fe B Ut> 7 - t K d * > - 5 - 

h°7V'D (1, 5 - a ] fc° U S P y <D M *S a h 1 1 • 0 

10 g£t#fco 

( 3 ) 

X m ( 2 ) T* t# t> tl & 5 . 7g^^;-il/ 
12 0mli:*^U tK^TtK^^IB^^- h »J * A 

^t>J:!)Slt B UT, 7-bKot->-5 - (3-t 
Kn^J/^f^) b°77o (1, 5 - a ) fc? U 5 > © 
20 ^fe^ B B B 4. 1 6 g £»fc a 
( 4 ) 

li (3) f{Htlfci B B B 4. 1 6 g^l*fti4 0 
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m 1 R XJ k° y V y 4 0 m 1 iZ m U ifit 3 O^fll 

i;if-;l,x-f^J:^M B B BlTs 5 - ( 3 - T 4? H * 
v^yf - 7- h Ko*'>tf77n CI, 5 - a ] t° 
5 y ^ v 5 y®ffi&%&& 4. 2g^#t 
Ifl ( 5 ) 

X m ( 4 ) T # £> tl tz m b b b 4 . 2 g © h )V jl > 4 0 
mliiSSC, * * is m. it y y 6 . 4ml&tfh'Jif 
Jl^7;>3. 5 m 1 ^i^^ 6 B£ fH] flP il ffi L fco & J£ 
10 **7^ MffiM^b. Hil^zkTK* {ca^i^^. COM 

15 ^^-y-y=4 : 1) "CWM L T N 5- ( 3 - 7 t h + l > 
7* f - ;l/ ) — 7 - ^ o o b° 7 7 o CI, 5 - a ] t° U 5 *J 
> © SIS St £ illl <» 4 . 3g*#fco 
Ig ( 6 ) 

II (5) T»&nfcft^tt4. 3gt25%7>^ 
20 — T tK 5 Om 1 HXr>Klgi3f tlCtAU 

1 0 5 °C T 1 4 H# f^jfjp gfc L fco $ ft ^> W Hi U & * 
itJSU *«fc8U 7-T^y-5- (3-t 
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Fo^->7'f;l/) h°7V'D CI, 5 - a ] fcf I) I P > <D 
XH ( 7 ) 

X g (6) T#t>n^^ H B B 5 0 0mg©THF5m 1 
5 h »J xf;P7 S > 4 0 0 ^ 1 JkXt&it h U ^ f" 

;^>7> 6 8 0 /« l^Hlx.^ i^T'l 2^fllj$lfcc 
SJSi&T^ ^^qmWTK^JPX-s v 5 * o o t ^ tb 

io ^^-y- >£#nx.> #r as t its 

- 5 - ( 3 - h U / f" ^ f U J]/ * * s s *7 f" & ) t° 5 V n 
C 1 , 5 - a ] h°'J ; ^>0ife^ B B B 5 2 Omg^#fc c 
1 H — NMR (5 : ppm) [CDC 1 3 ] 
0. 12(9 H, s), 1. 20(3 H, d, J = 
15 5. 9), 1. 8-1. 9 ( 2 H, m ) , 2. 6- 
2. 9 ( 2 H, m), 3. 8-3. 9 ( 1 H, m ) , 

5. 61 (2 H, brs), 5. 9 9 ( 1 H, s), 

6. 41 (1H, d, J = 2. 0), 7. 99 ( 1 H, 
d, J = 2. 0 ) 

20 Xfi ( 8 ) 

lg ( 7 ) -V m Z> tl tz fk 5 2 0 m g © h° U V > 5 
m 1 ^ m 1^ 3 , 4 , 5 - h U y h 4- * > >f to t o 
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>J K 6 5 0 mg(DSi^^OD^75m Uft^^o 

|g*£ £ ^ oo^ * > - n - ^ ^ -tf- > <k !3Slt B UT N 
@ 6tJ-fb^^©^fe^ H H B 4 8 0 m g ^#fc 0 #£ft^fc^ 

10 lH^J 1 0 1 Stf^Jg^J 1 0 2 
1 0 3 

15 5-n-:/f-^-3-?pp-2-^^;l/-7 - (3, 

4 , 5 - h u y h ^ ^ > v ;ix r $ j ) fc° 5 »/ □ [ i . 

5 - a ] b° U ^ 2 y g> ^ m 

5-n-7'f^-2-yf;b-7 - (3, 4, 5 - h 
\) J h * */ K > V 4 JIT $ S ) t° 5 V n [ 1 , 5 - a 3 
20 t? 'J ; (^10115 30{k^i) 0. 7 8 g £ ? P P 

* ;U A 1 0 m 1 IZ m *> N C S 0 . 2 8 g £ tip X.. 1 
H£ ^ flP ifc il £ft U/Co ^j^^(^7j<^iPX.s >7uu 
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p-7h^57^f - ( * a JR - ft K i ^ : n-'s + tV 
= 1 : 2) T»» U Ii:i^;-^-n^ + t>J; 

5 a m<t&%d®m&m& o. 6u^#fco 

^Sfe#ji0 4~^i;i&#Ji0 6 

Ji 0»J l o 3il^#t-LT^3^jr^-r«-fb^^*# 

10 2>o 

ItlJfc^J 1 2 9 

15 5_ n --7*^;t/-7 - fN-^f ; b-N - (3, 4, — 5 

- a i b° u ; 2 y <d M 3S 

5-n-^f-^-7-^nnlf7 % /n (1, 5-a] 
t° U ^ > ( # # #J 1 © X S ( 2 ) "TMatL^'fb^^f) 
20 8. 6 0 g, Htl**th"jn8. 4 4g&tf4 0% 
y^;l/T^ y 3 . l 8 g ^ji^y-;i/5 Om l 4"i:Jillx.> 
1 2 0°CT'2ltFlllDiLfc o EffrlT^ Ji * J ~ » % 
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( Hi « - Bfc Wt f- ;l/ : n- / \4 i if>=l : 2) t'f S 
5 Its 5 - n - y' 'f- )\s - 7 - / f- ;l/ T £ J t° 5 V n [1, 
5-a) h°'J = ^V0lt B B a 2. 3 3 g £ # fc D 
Ibtl/^BUJ/S, 4 , 5 - h'jy h + v/OW 

10 ^^"o 

13 0 

mm mi 3 1 

15 5-n-7'f;l/-7 - fN. N - g X C 3 . 4, 5 - h 

U ^ h ± O V Id! 2k ) T ^ 7 1 b° z V P CI, 5 - a J 

^IfPjltiHtlfcf^il. 92gSO=HJif;l/ 
T ^ > 1 • 0 2 g*^DD*;K 10ml i:S^U c 
20 tl {C 3 , 4 , ^r^W^^O'JF 

1. 2 8 g©^oo^;UAl Om l^^^r^^Tjnx.^ 
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